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       *    INSTALLATION OF SIX ADDITIONAL RECOVERY WELLS ON THE SOUTH BANK
            OF THE SCHUYLKILL RIVER, EXPANDING THE EXISTING INTERIM GROUND
            WATER RECOVERY SYSTEM FROM SEVEN RECOVERY WELLS TO THIRTEEN
            RECOVERY WELLS.

       *    INSTALLATION OF GROUND WATER RECOVERY WELLS ON BARBADOS ISLAND,
            UNLESS A MORE SUITABLE LOCATION FOR PUMPING GROUND WATER IS
            DETERMINED DURING THE DESIGN OF THIS REMEDY.

       *    CONSTRUCTION OF A PIPELINE, IF NECESSARY, BENEATH THE
            SCHUYLKILL RIVER TO TRANSPORT CONTAMINATED GROUND WATER, PUMPED
            FROM BARBADOS ISLAND, OR MORE SUITABLE LOCATIONS AS DETERMINED
            DURING DESIGN, TO THE EXISTING TREATMENT FACILITY LOCATED ON
            THE SOUTH BANK OF THE RIVER.

       *    INVESTIGATION OF HYDROGEOLOGIC CONDITIONS ON THE NORTH SIDE OF
            THE SCHUYLKILL RIVER.

       *    OPERATION AND MAINTENANCE OF THE GROUND WATER RECOVERY SYSTEM
            AND GROUND WATER MONITORING, FOR 30 YEARS.

       *    INITIATION OF INSTITUTIONAL CONTROLS RESTRICTING GROUND WATER
            USE ON BARBADOS ISLAND AND ON THE NORTH SIDE OF THE RIVER
            WITHIN THE CONTAMINATED GROUNDWATER PLUME.

   STATUTORY DETERMINATIONS:

THE SELECTED REMEDY IS PROTECTIVE OF HUMAN HEALTH AND THE ENVIRONMENT, ATTAINS FEDERAL AND STATE REQUIREMENTS
THAT ARE APPLICABLE OR RELEVANT AND APPROPRIATE, AND IS COST-EFFECTIVE AS SET FORTH IN SECTION 121(D) OF
CERCLA, 42 USC SS 9621(D) AND SECTION 300.68 OF THE NCP.  THIS REMEDY SATISFIES THE STATUTORY PREFERENCES AS
SET FORTH IN SECTION 121(D) OF CERCLA, 42 USC SS 9621(B), FOR REMEDIES THAT EMPLOY TREATMENT THAT REDUCE
TOXICITY, MOBILITY OR VOLUME AS A PRINCIPLE ELEMENT.  FINALLY, IT IS DETERMINED THAT THIS REMEDY UTILIZES
PERMANENT SOLUTIONS AND ALTERNATIVE TREATMENT TECHNOLOGIES TO THE MAXIMUM EXTENT PRACTICABLE.

BECAUSE THIS REMEDY WILL RESULT IN HAZARDOUS SUBSTANCES REMAINING IN THE GROUND WATER, A REVIEW WILL BE
CONDUCTED WITHIN FIVE YEARS AFTER COMMENCEMENT OF REMEDIAL ACTION TO ENSURE THAT THIS REMEDY CONTINUES TO  
PROVIDE ADEQUATE PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT.

   EDWIN B. ERICKSON
   REGIONAL ADMINISTRATOR, REGION III           DATE: 09/28/90



   #SLD
   SITE LOCATION AND DESCRIPTION

THE TYSON'S SUPERFUND SITE IS AN ABANDONED SEPTIC WASTE AND CHEMICAL WASTE DISPOSAL SITE LOCATED IN UPPER
MERION TOWNSHIP, MONTGOMERY COUNTY, PENNSYLVANIA (FIGURE 1).  THE APPROXIMATE 4-ACRE PLOT, WHICH ONSTITUTES A
SERIES OF FORMER UNLINED LAGOONS IN A FORMER SANDSTONE QUARRY, IS BORDERED BY UNNAMED TRIBUTARIES TO THE
SCHUYLKILL RIVER ON THE EAST AND WEST, A STEEP QUARRY HIGH WALL TO THE SOUTH, AND A CONRAIL RAILROAD
SWITCHING YARD TO THE NORTH.  THE SITE IS SURROUNDED BY RESIDENTIAL AREAS TO THE SOUTH AND WEST.  THE FORMER
SANDSTONE QUARRY WAS APPARENTLY EXCAVATED INTO WEATHERED AND FRACTURED BEDROCK ALONG AN EAST-WEST TREADING
RIDGE, FORMING TWO BOWL-LIKE DEPRESSIONS DIVIDED BY A BEDROCK RIDGE INTO EASTERN AND WESTERN SIDES.  THE
EXCAVATION CAN BE DESCRIBED AS A LARGE EASTERN PIT AND A LESS WELL-DEFINED WESTERN EXCAVATION THAT CONSISTS
OF A SERIES OF LOW BENCHES.  A HIGH WALL OF UP TO 40 FEET SEPARATES THE FORMER LAGOON AREA FROM THE CONRAIL
TRACKS TO THE NORTH, WHILE THE HIGH WALL TO THE SOUTH OF THE FORMER LAGOON AREA IS AS HIGH AS 100 FEET ABOVE
THE FORMER LAGOONS.

THE SCHUYLKILL RIVER IS THE MAIN SOURCE OF DRINKING WATER IN THE AREA AND SUPPLIES NORRISTOWN AND PARTS OF
PHILADELPHIA WITH INTAKES DOWN RIVER OF THE SITE.  THE RIVER ALSO HAS RECREATIONAL USES INCLUDING   FISHING
AND BOATING.  EXCEPT FOR A COUPLE OF WELLS LOCATED UPGRADIENT FROM THE SITE AND IN NORRISTOWN, GROUNDWATER IS
NOT USED AS A POTABLE SOURCE IN THE AREA SURROUNDING THE TYSON'S SITE.  GROUNDWATER FLOW IS  NORTH TOWARDS
THE RIVER.

THE SCHUYLKILL RIVER FLOOD PLAIN AND THE WETLANDS AREA IS LOCATED NORTH OF THE CONRAIL TRACKS AND LIES WITHIN
THE 100-YEAR FLOODPLAIN.  BARBADOS ISLAND IS SITUATED IN THE MIDDLE OF THE SCHUYLKILL RIVER DIRECTLY NORTH OF
THE SITE.  A FORMER COAL-FIRED ELECTRIC POWER GENERATING STATION OPERATED BY THE PHILADELPHIA ELECTRIC
COMPANY (PECO) CURRENTLY OCCUPIES THE ISLAND.  THE FACILITY IS CURRENTLY USED FOR COMPANY TRAINING, FOR
EQUIPMENT STORAGE, AND AS AN ELECTRICAL SUBSTATION.

THE TOWNSHIP OF WEST NORRITON AND THE CITY OF NORRISTOWN ARE LOCATED ON THE NORTH SIDE OF THE RIVER.  THESE
AREAS ARE PRIMARILY RESIDENTIAL AND LIGHT COMMERCIAL WITH SOME SMALL MANUFACTURING FACILITIES.

   #SHEA
   SITE HISTORY AND ENFORCEMENT ACTIVITIES

FROM 1960 TO 1970 THE SITE WAS OWNED AND OPERATED FIRST BY UNINCORPORATED COMPANIES OWNED BY FRANKLIN P.
TYSON AND THEN BY FAST POLLUTION TREATMENT, INC.  THE STOCK OF THIS CORPORATION WAS OWNED BY THE CURRENT
OWNER OF THE LAND, GENERAL DEVICES, INC. (GDI), AND BY FRANKLIN P. TYSON.  GDI WAS ACTIVE IN THE MANAGEMENT
OF FAST POLLUTION TREATMENT, INC.  THE SITE WAS USED FOR DISPOSAL OF LIQUID SEPTIC TANK WASTES AND SLUDGES
AND CHEMICAL WASTES THAT WERE HAULED TO THE SITE IN BULK TANK TRUCKS.  THE MAJOR RESPONSIBLE PARTIES USING
THE SITE FOR DISPOSAL WERE CIBA-GEIGY CORP., WYETH LABS INC., SMITH, KLINE, BECKMAN CORP., AND ESSEX GROUP
INC.  IT APPEARS THAT AS THE LAGOONS WERE FILLED WITH WASTES AND SUBSEQUENTLY COVERED, NEW LAGOONS WERE
CREATED.

IN 1969, THE PROPERTY WAS PURCHASED FROM FAST POLLUTION TREATMENT, INC. BY GDI.  IN 1973, THE PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL RESOURCES (PADER) ORDERED THE SITE OWNER, GDI, TO CLOSE THE FACILITY.  DURING  
CLOSURE, THE LAGOONS WERE REPORTED TO BE EMPTIED OF STANDING WATER, BACKFILLED, AND VEGETATED AND THE
CONTENTS TRANSPORTED OFF SITE.

IN JANUARY, 1983, EPA INVESTIGATED AN ANONYMOUS CITIZEN COMPLAINT ABOUT CONDITIONS AT TYSON'S AND
SUBSEQUENTLY DETERMINED THAT IMMEDIATE REMOVAL MEASURES WERE REQUIRED.  THESE MEASURES INCLUDED THE
CONSTRUCTION OF A LEACHATE COLLECTION AND TREATMENT SYSTEM, DRAINAGE CONTROLS AND COVER OVER THE SITE, AND
THE ERECTION OF A FENCE AROUND THE SITE.

BETWEEN JANUARY 1983 AND AUGUST 1985, THE US ENVIRONMENTAL PROTECTION AGENCY (EPA) AND ITS SUBCONTRACTORS
CONDUCTED A SERIES OF INVESTIGATIONS, PRIMARILY IN WHAT HAS BEEN REFERRED TO AS THE ON-SITE AREA.  THE
ON-SITE AREA WAS DEFINED AS THE AREA SOUTH OF THE RAILROAD TRACKS AND WITHIN OR IMMEDIATELY ADJACENT TO THE
SECURITY FENCE ERECTED DURING THE EMERGENCY RESPONSE MEASURES (FIGURE 2).  THE ON-SITE AREA ENCOMPASSES THE
FORMER LAGOONS.  THE TYSON'S SITE WAS PLACED ON THE NATIONAL PRIORITIES LIST ON SEPTEMBER 21, 1984.  IN
DECEMBER 1984, EPA ISSUED ITS RECORD OF DECISION (ROD) FOR THE ON-SITE AREA.  THE ROD SELECTED EXCAVATION OF
THE MATERIALS IN THE FORMER LAGOONS AND OFF-SITE DISPOSAL OF THESE MATERIALS.

FOLLOWING ISSUANCE OF THE ROD, EPA BEGAN REMEDIAL DESIGN FOR THE SELECTED ALTERNATIVE IN JANUARY 1985.  THIS
DESIGN INCLUDED ADDITIONAL BORINGS THROUGHOUT THE LAGOON AREA TO DEFINE THE VOLUME OF MATERIAL TO   BE
EXCAVATED.  IN AUGUST 1985 THROUGH NOVEMBER 1985 EPA PERFORMED ADDITIONAL BORINGS AND MAGNETOMETER SURVEYS



THROUGHOUT THE LAGOON AREA TO BETTER DELINEATE THE AREAS TO BE EXCAVATED.

IN THE FALL OF 1985, CIBA-GEIGY CORPORATION AGREED TO CONDUCT FURTHER INVESTIGATIONS OF THE OFF-SITE AREA,
THE NEED FOR WHICH WAS DESCRIBED IN THE DECEMBER 1984 ROD.  THE OFF-SITE AREA IS DEFINED AS THE AREA OUTSIDE
THE SECURITY FENCES THAT SURROUND THE FORMER QUARRY DUMP SITE, INCLUDING THE DEEP AQUIFER (BEDROCK AQUIFER). 
THE OFF-SITE AREA WAS SUBDIVIDED INTO FIVE SUB-AREAS (FIGURE-2), INCLUDING THE DEEP AQUIFER, HILLSIDE AREA,
RAILROAD AREA, FLOODPLAIN/WETLANDS AND SEEP AREA.

IN MARCH 1986, ENVIRONMENTAL RESOURCES MANAGEMENT, INC. (ERM) PREPARED AND SUBMITTED TO EPA REGION III ON
BEHALF OF CIBA-GEIGY A DRAFT OF "THE WORK PLAN FOR REMEDIAL INVESTIGATION /FEASIBILITY STUDY OF TYSON'S SITE
OFF-SITE OPERABLE UNIT."  THE FINAL WORK PLAN WAS ATTACHED BY EPA REGION III TO AN ADMINISTRATIVE CONSENT
ORDER (ACO), SIGNED BY EPA AND CIBA-GEIGY CORPORATION ON MAY 27 1986.  PRIOR TO SUBMITTAL OF THE FINAL
VERSION OF THE WORK PLAN, EPA GRANTED CIBA-GEIGY AND ERM PERMISSION TO CONDUCT CERTAIN TASKS OF THE OFF-SITE
OPERABLE UNIT REMEDIAL INVESTIGATION/ FEASIBILITY STUDY (RI/FS) BEFORE THE EFFECTIVE DATE OF THE ACO. 
ACTIVITIES COMPLETED DURING THIS TIME HAVE BEEN TERMED "INTERIM WORK" AND CONSISTED OF MONITORING WELL
INSTALLATION, TESTING, AND SAMPLING.

BASED UPON FIELD OBSERVATIONS DURING DRILLING AND SAMPLING AND THE ANALYSIS OF GROUND WATER SAMPLES COLLECTED
DURING THE INTERIM WORK, IT WAS EVIDENT THAT THE WORK AS DETAILED IN THE MARCH 1986 WORK PLAN WOULD HAVE TO
BE AMENDED PRIOR TO THE COMPLETION OF THE OFF-SITE OPERABLE UNIT ENDANGERMENT ASSESSMENT (EA) AND FS.  THE
FIRST ADDENDUM TO THE OFF-SITE OPERABLE UNIT RI/FS WORK PLAN WAS PREPARED BY ERM AND SUBMITTED TO EPA IN JULY
1986.  THE SCOPE OF WORK FOR THE FIRST ADDENDUM INCLUDED THE INSTALLATION OF ADDITIONAL MONITORING WELLS. 
SCHUYLKILL RIVER WATER AND SEDIMENT SAMPLING, RESIDENTIAL AND COMMUNITY WELL SAMPLING ON THE NORTH SIDE OF
THE RIVER, DENSE NONAQUEOUS PHASE LIQUID (DNAPL) TESTING AND ADDITIONAL SOIL BORINGS.

IN NOVEMBER 1986 CIBA-GEIGY CORPORATION INITIATED AN ON-SITE PILOT STUDY USING AN INNOVATIVE VACUUM
EXTRACTION TECHNOLOGY PROCESS.  DUE TO ZONING RESTRICTIONS, THE PILOT STUDY OPERATED FOR ONLY A SHORT
DURATION (LESS THAN 10 DAYS).  HOWEVER, IN MAY 1987, THE PILOT STUDY WAS PERMITTED TO OPERATE FOR MORE THAN
THREE WEEKS.

ON DECEMBER 8, 1986, ERM SUBMITTED TO EPA THE DRAFT OFF-SITE OPERABLE UNIT RI AND EA REPORTS FOR THE TYSON'S
SITE.  THESE REPORTS PRESENTED THE RESULTS OF THE INVESTIGATION AS ORIGINALLY DETAILED IN THE INITIAL WORK
PLAN AND THE FIRST ADDENDUM TO THE WORK PLAN.  BASED ON THE RESULTS AND CONCLUSIONS OF THE OFF-SITE OPERABLE
UNIT RI AND EA, IT WAS RECOMMENDED THAT THE SELECTION OF THE POTENTIAL REMEDIAL MEASURES FOR THE HILLSIDE
AREA, RAILROAD AREA, FLOODPLAIN/WETLANDS AREA, AND THE SEEP AREA OPERABLE UNIT BE ADDRESSED IN THE OFF-SITE
OPERABLE UNIT FEASIBILITY STUDY (FS), HOWEVER, REGARDING THE DEEP AQUIFER AND
SCHUYLKILL RIVER IT WAS RECOMMENDED THAT ADDITIONAL TESTS BE CONDUCTED PRIOR TO ASSESSING POTENTIAL REMEDIAL
MEASURES.  THE OFF-SITE OPERABLE UNIT FS DID ADDRESS ALTERNATIVES FOR THE PORTION OF THE DEEP AQUIFER WHICH
EXTENDS UNDER THE ON-SITE AREA TO THE SOUTH BANK OF THE SCHUYLKILL RIVER.

ON MARCH 24, 1987, A SECOND ADDENDUM TO THE OFF-SITE RI WORK PLAN WAS SUBMITTED TO EPA BY CIBA-GEIGY
CORPORATION.  THIS ADDENDUM INCLUDED A DETAILED INVESTIGATION OF THE SCHUYLKILL RIVER AND THE INSTALLATION OF
WELLS ON THE NORTH SIDE OF THE RIVER.

ON JULY 29, 1987, CIBA-GEIGY CORPORATION SUBMITTED THE FINAL DRAFT OPERABLE UNITS RI REPORT TO EPA WHICH
INCLUDED THE RESULTS OF THE SECOND ADDENDUM.  THIS REPORT CONCLUDED THAT MUCH OF THE SITE CONTAMINATION,  
SPECIFICALLY THE DENSE NON-AQUEOUS PHASE LIQUIDS (DNAPLS), WERE IN THE UNDERLYING BEDROCK AND AQUIFER.  THE
REPORT ALSO FOUND THAT A DISSOLVED PORTION OF THE DNAPLS WAS DISCHARGING INTO THE SCHUYLKILL RIVER.

IN JUNE AND JULY 1987, FOUR RESPONSIBLE PARTIES, CIBA-GEIGY CORPORATION, SMITHKLINE BECKMAN, WYETH
LABORATORIES, AND ESSEX GROUP SUBMITTED A PROPOSAL TO EPA FOR CLEAN-UP OF THE ON-SITE (LAGOON) AREAS,
UPGRADING OF THE LEACHATE COLLECTION SYSTEM AND CLEANUP OF THE TRIBUTARY SEDIMENTS. ADDITIONALLY, THE PARTIES
PROPOSED TO INITIATE GROUNDWATER REMEDIATION MEASURES SINCE THE INFORMATION CONTAINED IN THE DRAFT OFF-SITE
OPERABLE UNITS RI REPORT INDICATED THAT MUCH OF THE CONTAMINATION FORMERLY IN THE LAGOON AREAS WAS NOW IN THE
AQUIFER SYSTEM, DOWN GRADIENT OF THE SITE, AND WAS DISCHARGING TO THE SCHUYLKILL RIVER.

THE PARTIES' PROPOSAL WAS BASED ON A COMPREHENSIVE FEASIBILITY STUDY (CFS) SUBMITTED TO THE AGENCY ON JUNE
15, 1987.  THE CFS WAS DEVELOPED INDEPENDENTLY BY CIBA-GEIGY CORPORATION AND WAS NOT FORMALLY COMMENTED ON BY
EPA.  THE CFS INCORPORATED THE RESULTS OF THE INNOVATIVE VACUUM EXTRACTION PROCESS FOR CLEAN-UP OF THE LAGOON
SOILS, PRELIMINARY RESULTS OF THE OFF-SITE RI AND ADDITIONAL STUDIES FOR THE INSTALLATION OF GROUNDWATER
RECOVERY WELLS. SOME OF THE RESULTS OF THE CFS INDICATED THAT THE CONTAMINANTS IN THE BEDROCK UNDERLYING THE
LAGOONS WOULD BE A SOURCE OF CONTINUING CONTAMINATION OF BACKFILLED SOIL USED TO REPLACE   SOILS EXCAVATED
PURSUANT TO EPA'S ROD.  THE STUDY RAISED THE POSSIBILITY THAT THE REMEDY SELECTED IN THE DECEMBER, 1984 ROD



WOULD BE OF LIMITED EFFECTIVENESS WITHOUT THE INSTALLATION OF A BARRIER WHICH WOULD LIMIT UPWARD MOVEMENT OF
CONTAMINATION FROM THE UNDERLYING BEDROCK.

AS A RESULT OF THE PARTIES PROPOSAL BASED ON THE CFS, EPA NEGOTIATED A PARTIAL CONSENT DECREE WITH CIBA-GEIGY
CORPORATION, SMITHKLINE BECKMAN, WYETH LABORATORIES, AND ESSEX GROUP TO IMPLEMENT AN INNOVATIVE  TECHNOLOGY,
VACUUM EXTRACTION, THAT WOULD BE MORE EFFECTIVE THAN EXCAVATION IN REMOVING THE CONTAMINATION FROM THE SOILS
AND UNDERLYING BEDROCK AT THE ON-SITE AREA.  IN MARCH, 1988 EPA REVISED THE SOIL EXCAVATION ROD OF DECEMBER,
1984 TO REPLACE THE EXCAVATION REMEDY WITH THE INNOVATIVE VACUUM EXTRACTION REMEDY. THE PARTIAL CONSENT
DECREE WAS SIGNED AND ENTERED JUNE 20, 1988. THE VACUUM EXTRACTION PROCESS WAS PUT IN FULL OPERATION IN
NOVEMBER, 1988 AND TO DATE HAS REMOVED APPROXIMATELY 100,000 POUNDS OF ORGANICS FROM THE CONTAMINATED SOILS
ON-SITE.

ON AUGUST 23, 1988, ERM SUBMITTED, ON BEHALF OF CIBA-GEIGY, THE DRAFT OFF-SITE OPERABLE UNIT FS TO EPA.  THIS
REPORT RECOMMENDED A NO-ACTION ALTERNATIVE FOR THE SEEP AREA, RAILROAD AREA, HILLSIDE AREA, AND 
FLOODPLAIN/WETLANDS AREAS.  THE SECOND ROD FOR THE SITE SIGNED ON SEPTEMBER 29, 1988 AND BASED UPON THE
OFF-SITE OPERABLE UNIT RI/FS REPORT, SELECTED THE NO-ACTION ALTERNATIVE FOR THOSE AREAS OF THIS SECOND
OPERABLE UNIT.

WITH REGARD TO THE DEEP AQUIFER, THE OFF-SITE OPERABLE UNIT FS PRIMARILY FOCUSED ON THE RECOVERY AND
TREATMENT OF CONTAMINATED GROUNDWATER SOUTH OF THE SCHUYLKILL RIVER.  A RECOVERY WELL NETWORK WAS DESIGNED BY
SS PAPADOPULOS AND ASSOCIATES, INC. (SSPA, 1988) TO INTERCEPT CONTAMINATED GROUNDWATER ALONG THE SOUTH BANK
OF THE RIVER.  MANY TREATMENT ALTERNATIVES WERE EXAMINED BY THE OFF-SITE OPERABLE UNIT FS AS TO THEIR 
APPLICABILITY FOR TREATMENT OF THE CONTAMINATED GROUND WATER.  GROUND WATER RECOVERY FROM A LINE OF WELLS
ALONG THE SOUTH SHORE OF THE RIVER WITH TREATMENT VIA STEAM STRIPPING FOLLOWED BY LIQUID-PHASE CARBON, IF 
REQUIRED AS A POLISHING STEP, WAS SELECTED AS THE GROUND WATER ALTERNATIVE IN THE SECOND ROD FOR THE TYSON'S
SITE.

AT THE CONCLUSION OF THE OFF-SITE OPERABLE UNIT FEASIBILITY STUDY (FS), IT WAS DETERMINED THAT ADDITIONAL
INVESTIGATION OF THE EXTENT OF SITE-RELATED COMPOUND MIGRATION IN THE DEEP AQUIFER NORTH OF THE SOUTH  BANK
OF THE SCHUYLKILL RIVER WAS REQUIRED BEFORE REMEDIATION OF THE GROUND WATER AFFECTED BY THE TYSON'S SITE
COULD BE FULLY ADDRESSED. SPECIFICALLY, THE OBJECTIVES OF THE ADDITIONAL WORK DESCRIBED IN THE   THIRD
ADDENDUM TO THE OFF-SITE OPERABLE UNIT REMEDIAL INVESTIGATION (RI) WORK PLAN WERE TO:

       *    COMPLETE, TO THE EXTENT POSSIBLE, THE DELINEATION OF THE EXTENT
            OF DISSOLVED PHASE SITE-RELATED COMPOUND MIGRATION IN GROUND;

       *    ESTABLISH BOUNDARIES ON THE DISTRIBUTION OF DNAPLS; AND

       *    OBTAIN SUFFICIENT INFORMATION RELATIVE TO THE MECHANISMS
            CONTROLLING THE MOVEMENT OF GROUND WATER SOUTH, BENEATH, AND
            NORTH OF THE SCHUYLKILL RIVER SO THAT ALTERNATIVES FOR
            REMEDIATION OF SITE-RELATED COMPOUNDS IN THE DEEP AQUIFER COULD
            BE PROPERLY EVALUATED.

THE THIRD ADDENDUM INVESTIGATION INCLUDED THE SEQUENTIAL INSTALLATION OF ADDITIONAL MONITORING WELLS ON
BARBADOS ISLAND AND ON THE NORTH SIDE OF THE RIVER, ALONG WITH EXTENSIVE HYDROGEOLOGIC TESTING AND GROUND
WATER SAMPLING.  AS A RESULT OF THESE ACTIVITIES, SUFFICIENT INFORMATION WAS OBTAINED ON THE MECHANISMS OF
GROUND WATER FLOW AND EXTENT OF SITE-RELATED COMPOUNDS TO PERMIT COMPLETION OF A FOCUSED FEASIBILITY   STUDY
FOR THAT PORTION OF THE DEEP AQUIFER THAT EXTENDED TO THE NORTH BANK OF THE RIVER.  THE OFF-SITE OPERABLE
UNIT THIRD ADDENDUM RI AND FS REPORTS WERE SUBMITTED TO EPA IN MAY AND JUNE, 1990 RESPECTIVELY.  BASED ON
THESE REPORTS IT WAS DETERMINED THAT ADDITIONAL INFORMATION ON THE RELATIONSHIP OF THE GROUND WATER IN THE
DEEP AQUIFER NORTH OF THE RIVER TO THE RIVER SHOULD BE OBTAINED.

   #CR
   COMMUNITY RELATIONS

THE THIRD ADDENDUM FOCUSED RI/FS, PROPOSED PLAN AND BACKGROUND DOCUMENTATION FOR THE TYSON'S SITE WERE MADE
AVAILABLE TO THE PUBLIC ON JULY 24, 1990 IN THE LOCAL INFORMATION AND ADMINISTRATIVE RECORD REPOSITORY AT THE
UPPER MERION TOWNSHIP MUNICIPAL LIBRARY LOCATED IN THE UPPER MERION TOWNSHIP MUNICIPAL BUILDING, UPPER MERION
TOWNSHIP, PENNSYLVANIA.  NOTICE OF THE AVAILABILITY OF THESE DOCUMENTS, OF A PUBLIC COMMENT PERIOD, AND A
PUBLIC MEETING WAS PUBLISHED IN BOTH THE PHILADELPHIA DAILY NEWS AND THE NORRISTOWN TIMES HERALD ON JULY 24,
1990.  A PUBLIC COMMENT PERIOD WAS HELD FROM JULY 24, 1990 THROUGH SEPTEMBER 23, 1990.  ADDITIONALLY, A
PUBLIC MEETING WAS HELD AT 7:00 PM ON AUGUST 9, 1990, AT THE UPPER MERION TOWNSHIP MUNICIPAL BUILDING.  AT



THIS MEETING, REPRESENTATIVES FROM EPA AND PADER ANSWERED QUESTIONS ABOUT THE TYSON'S SITE AND THE REMEDIAL
ALTERNATIVE UNDER CONSIDERATION. WRITTEN COMMENTS RECEIVED DURING THE PUBLIC COMMENT PERIOD ARE ADDRESSED IN
THE RESPONSIVENESS SUMMARY WHICH IS AN ATTACHMENT TO THIS RECORD OF   DECISION.  THE ABOVE ACTIONS SATISFY
THE REQUIREMENTS OF SECTIONS 113(K) (2) (I-V) AND 117 OF CERCLA, 42 USC SS 9613(K)(2) (I-IV) AND 9617.

   #SROU
   SCOPE AND ROLE OF OPERABLE UNITS

BETWEEN JANUARY 1983 AND AUGUST 1985, EPA CONDUCTED A SERIES OF INVESTIGATIONS, PRIMARILY IN WHAT HAD BEEN
REFERRED TO AS THE ON-SITE AREA (OPERABLE UNIT 1).  THE ON-SITE AREA ENCOMPASSES THE FORMER LAGOONS (SEE
FIGURE 1).  IN MARCH, 1988, EPA ISSUED A REVISED RECORD OF DECISION (ROD) FOR THE ON-SITE AREA (OPERABLE UNIT
#1) WHICH SELECTED A REMEDY PROPOSED BY CIBA-GEIGY CORPORATION, NAMELY SOIL VACUUM EXTRACTION.  THIS  
REMEDY, WHICH IS PERFORMING AN IN-PLACE CLEANUP OF CONTAMINATED SOILS WAS COMMENCED AT THE SITE IN NOVEMBER,
1988.

THE SECOND OPERABLE UNIT AT THE SITE CONSIST OF CONTAMINATED GROUNDWATER IN THE BEDROCK AQUIFER UP TO THE
SOUTH BANK OF THE SCHUYLKILL RIVER. THIS CONTAMINATED GROUNDWATER WAS DISCHARGING TO THE RIVER.  IN  
SEPTEMBER, 1988 EPA ISSUED A SECOND ROD TO ADDRESS TREATMENT OF CONTAMINATED GROUNDWATER DISCHARGING TO THE
SCHUYLKILL RIVER ALONG THE SOUTH BANK.  THIS SECOND ROD WHICH WAS SELECTED STEAM-STRIPPING OF THE  
CONTAMINATED GROUNDWATER, AS COMMENCED AT THE SITE IN MARCH, 1990.

THE CURRENT ROD FOR, OPERABLE UNIT 3, ADDRESSES FURTHER REMEDIATION OF THE CONTAMINATED GROUNDWATER WHICH HAS
MIGRATED BENEATH, AND AS FAR AS, THE NORTH BANK OF THE SCHUYLKILL RIVER.  THIS CONTAMINATED GROUNDWATER IS
ONE OF THE PRIMARY CONCERNS POSED BY THE SITE.  ADDITIONAL INVESTIGATIONS WILL BE CONDUCTED ON THE NORTH SIDE
OF THE RIVER AS PART OF THE ALTERNATIVE SELECTED FOR THIS OPERABLE UNIT.  BASED ON THE RESULT OF THOSE
INVESTIGATIONS, A FOURTH OPERABLE UNIT MAY BE IDENTIFIED AND FURTHER REMEDIATION OF THE GROUNDWATER MAY BE
WARRANTED.

   #SSC
   SUMMARY OF SITE CHARACTERISTICS

   PREVIOUS GROUNDWATER INVESTIGATIONS

CONCLUSIONS FROM THE GROUNDWATER INVESTIGATIONS FROM THE ORIGINAL OFF-SITE RI AND FIRST AND SECOND ADDENDA
(EXCEPT FOR WELLS NORTH OF THE RIVER) INDICATE THAT THE DEEP BEDROCK AQUIFER BETWEEN THE FORMER LAGOONS   AND
THE SCHUYLKILL RIVER IS CONTAMINATED WITH A DNAPL AND A DISSOLVED PHASE DERIVED FROM THE DNAPL.  THE DNAPL,
WHICH IS COMPOSED PRIMARILY OF 1,2,3, TRICHLOROPROPANE, XYLENES, ETHYLBENZENE AND TOLUENE MOST PROBABLY
ENTERED THE BEDROCK SYSTEM THROUGH DIRECT INFILTRATION FROM THE FORMER LAGOONS, WHICH WERE SITUATED DIRECTLY
ON OR IN THE HIGHLY WEATHERED AND FRACTURED BEDROCK.  ONCE IN THE BEDROCK, THE DNAPL FLOWED ALONG THE
WEATHERED BEDDING PLANES AND FRACTURE ZONES IN THE LOWER STOCKTON FORMATION AND COATED AND PENETRATED THE
WALLS OF THE FRACTURES AND BEDDING PLANES.  THE DNAPL HAS MIGRATED THROUGH THE DEEP AQUIFER AS FAR AS THE
SOUTH BANK OF THE SCHUYLKILL RIVER TO DEPTHS AS GREAT AS 140 FEET.  THE PRESENCE OF RESIDUAL DNAPL WILL
CONTINUE TO GENERATE DISSOLVED-PHASE CONTAMINATION IN THE DEEP AQUIFER AND IS THE PRESENT SOURCE OF GROUND
WATER CONTAMINATION TO THE DEEP AQUIFER.  THE DISSOLVED-PHASE CONTAMINATION CONSIST OF DISSOLVED ORGANIC
CONSTITUTES SUCH AS TRICHLOPROPANE, TOLUENE, XYLENES AND ETHYLBENZENE.

THE GROUNDWATER FLOW DIRECTION IN THE DEEP AQUIFER IS NORTH TOWARD THE RIVER.  AN UPWARD FLOW GRADIENT EXIST
IN THE DEEP AQUIFER UNDERLYING THE FLOODPLAIN AND INDICATES THAT BOTH THE GROUND WATER AND DISSOLVED PHASE
CONTAMINATION IS DISCHARGING TO THE RIVER WITHIN THE REGIONAL GROUND WATER FLOW SYSTEM.

BASED UPON THE ABOVE CONCLUSIONS, IT WAS DETERMINED IN THE OFF-SITE FS AND SUBSEQUENTLY INCLUDED IN THE
SEPTEMBER 1988 ROD THAT GROUND WATER RECOVERY AND TREATMENT WAS NECESSARY TO ADDRESS CONTAMINATED GROUND  
WATER DISCHARGING TO THE SCHUYLKILL RIVER.

   GEOLOGY/HYDROGEOLOGY:

   BEDROCK GEOLOGY

BASED ON THE THIRD ADDENDUM RI REPORT, THE BEDROCK UNDERLYING THE AREA BEING INVESTIGATED HAS BEEN
ARBITRARILY SUBDIVIDED INTO THREE HETEROGENEOUS LITHOLOGIC UNITS AS SHOWN IN FIGURE 3.  A DESCRIPTION OF  
EACH OF THESE UNITS IS PROVIDED BELOW.  THE THREE UNITS ARE, FROM DEEPEST TO SHALLOWEST: A COARSE GREEN
ARKOSIC SANDSTONE; A PURPLE ARKOSIC SANDSTONE; AND A RED SILTSTONE AND FINE SANDSTONE.



   GREEN ARKOSIC SANDSTONE

THE LOWER, OR DEEPEST ENCOUNTERED, LITHOLOGIC UNIT CONSISTS OF MEDIUM COARSE AND VERY COARSE-GRAINED GREEN
ARKOSIC SANDSTONE.  THIS UNIT WILL BE ARBITRARILY CALLED THE LOWER UNIT OF THE LOWER ARKOSIC MEMBER OF  
STOCKTON FORMATION.  THIS UNIT HAS AN AVERAGE FELDSPAR CONTENT GREATER THAN 25 PERCENT.  THE FELDSPARS VARY
IN COLOR FROM CREAM TO ORANGE, ESPECIALLY IN THE UPPER PART OF THIS UNIT.  LITHIC FRAGMENTS OBSERVED IN THIS
UNIT INCLUDE AMPHIBOLITE, TALC, SERPENTINITE, SCHIST, AND SHALE. THIS UNIT WAS OBSERVED TO BE AT LEAST 330
FEET THICK AT DEEP BEDROCK WELL 1 (DB-1) ON THE NORTH SIDE OF THE RIVER.  IN DB-2 THIS UNIT WAS   OBSERVED TO
HAVE A THICKNESS OF ABOUT 178 FEET.  THIS UNIT HAS ALSO BEEN ENCOUNTERED IN WELLS ON THE SOUTH SIDE OF THE
SCHUYLKILL RIVER WHERE MINIMUM THICKNESSES OF ABOUT 200 FEET WERE OBSERVED.  THE OVERALL COLOR  OF THIS UNIT
IS PALE GREENISH GREY, BRIGHT GREEN, AND DARK GREEN.  IT CONTAINS INTERBEDS OF SHALE AND SANDSTONE, SOMETIMES
10 TO 30 FEET THICK, THAT DO NOT APPEAR TO BE CONTINUOUS ACROSS THE AREA.  THE SHALE   IS USUALLY RED TO
REDBROWN IN COLOR. OCCASIONAL DARK GREEN SHALES WERE ALSO OBSERVED.  ROCKS SIMILAR IN DESCRIPTION TO THIS
UNIT APPEAR TO BE FAIRLY EXTENSIVE LATERALLY AND HAVE BEEN ENCOUNTERED NOT ONLY IN DB-1 AND DB-2 BUT ALSO IN
MW-1 (THE SITE BACKGROUND WELL ON THE SOUTH SIDE OF THE RIVER) AND CORED WELL (CW-4), CW-5, MW-15S, AND
MW-15D ON THE NORTH SIDE OF THE RIVER.

THE STRATA OF THIS UNIT ARE PROBABLY HIGHLY SUSCEPTIBLE TO CHEMICAL WEATHERING DUE TO THE INSTABILITY OF THE
FELDSPAR GRAINS.  IN NORRISTOWN, AN EXAMPLE OF THIS WEATHERING WAS OBSERVED WHERE A STONE WALL BUILT UPON AN
ESCARPMENT OF THIS UNIT HAS BEEN UNDERCUT DUE TO WEATHERING.  CW-5, LOCATED ON BARBADOS ISLAND, WAS DIFFICULT
TO INSTALL DUE TO THE HIGHLY WEATHERED NATURE OF THIS UNIT.  THIS UNIT IS REFERRED TO IN THE RI REPORT AS THE
GREEN ARKOSIC SANDSTONE.

   PURPLE ARKOSIC SANDSTONE

THE UNIT OVERLYING THE GREEN ARKSIC SANDSTONE IS ARBITRARILY CALLED THE UPPER UNIT OF THE LOWER ARKOSIC
MEMBER OF THE STOCKTON FORMATION AND CONSISTS OF ARKOSIC, MEDIUM TO COARSE GRAINED AND VERY COARSE-GRAINED 
SANDSTONE AND ARKOSIC CONGLOMERATE WITH A FEW MINOR SILTSTONE.  THIS UNIT DECREASES IN GRAIN SIZE UPWARD. 
THERE IS CONSIDERABLE VARIABILITY IN GRAIN SIZE WITHIN THIS UNIT, BUT GENERALIZATIONS CAN BE DESCRIBED.
COARSE GRAIN SIZES OCCUR IN THIS UNIT, INCLUDING WELL ROUNDED QUARTZ PEBBLES NEAR THE BASE, LITHIC FRAGMENTS,
AND RED SHALE FRAGMENTS. RIP-UP CLASTS OF RED SHALE HAVE BEEN SEEN IN CONGLOMERATES WITH THE  CLASTS WITHIN
BEDDING SUGGESTIVE OF IMBRICATION.  TRUE BEDDING PLANES ARE DIFFICULT TO DETERMINE, AND THE UNIT OCCASIONALLY 
CONTAINS DARK LAMELLAE SUGGESTIVE OF CROSS BEDDING.  CROSS BEDDING WITH LAMELLAE IS   NOT VISIBLE IN THE
UNDERLYING GREEN ARKOSIC SANDSTONE.  COLORS OF THIS UNIT RANGE FROM DARK GREY, DARK PURPLE, PINK, AND
REDDISH-BROWN, OFTEN WITH A DISTINCTIVE SALT-AND-PEPPER APPEARANCE DUE TO THE PRESENCE OF FELDSPAR.  USUALLY
THE INDIVIDUAL GRAINS ARE QUITE WELL CEMENTED AS OBSERVED IN HAND SPECIMENS. DRILL RATES WERE NOTICEABLY LESS
IN THIS UNIT IN COMPARISON TO THE FINER GRAINED OVERLYING UNIT.

TOPOGRAPHICALLY, THE UNIT APPEARS TO BE A RIDGE-FORMER IN COMPARISON WITH THE LESS RESISTANT GREEN ARKOSIC
SANDSTONE.  THE THICKNESS OF THIS UNIT IS ESTIMATED TO BE AT LEAST 100 FEET AND PERHAPS AS MUCH AS 150   FEET
WITHIN THE AREA OF INVESTIGATION.  THIS UNIT IS REFERRED TO IN THE RI REPORT AS THE PURPLE ARKOSIC SANDSTONE
DUE TO ITS PURPLISH TO GRAYISH-PURPLE TINTS, PARTICULARLY TOWARDS THE BOTTOM OF THE UNIT.

   RED SILTSTONE AND SANDSTONE

ROCKS AT THE SITE STRATIGRAPHICALLY ABOVE THE TWO UNITS OF THE LOWER ARKOSIC MEMBER OF THE STOCKTON FORMATION
DESCRIBED ABOVE HAVE BEEN IDENTIFIED AS THE MIDDLE ARKOSIC MEMBER OF THE STOCKTON FORMATION.   ROCKS OF THE
MIDDLE ARKOSIC MEMBER HAS BEEN MAPPED BY THE PENNSYLVANIA TOPOGRAPHIC AND GEOLOGIC SURVEY AS OCCURRING
PARTIALLY ON THE WESTERN END OF BARBADOS ISLAND AND ALSO EXTENSIVELY ON THE NORTH SIDE OF THE   SCHUYLKILL
RIVER STARTING AT A POINT JUST WEST OF HAWS AVENUE AND CONTINUING WESTWARD.

ROCKS IN THIS UPPER UNIT WERE OBSERVED TO BE GENERALLY FINER GRAINED THAN THOSE IN THE TWO UNDERLYING UNITS
AND HAD A MUCH GREATER PROPORTION OF RED SILTSTONE AND SHALE.  THE GENERAL ARKOSIC CHARACTER OF ROCKS, AS
OBSERVED IN THE LOWER ARKOSIC MEMBER, TENDS TO DISAPPEAR AND THE PROPORTION OF MICA INCREASES WITH DECREASING
DEPTH.  GRAINS ARE GENERALLY LOOSELY TO MODERATELY CEMENTED.  MANY SHALE UNITS APPEAR TO   HAVE WHITE
DISCOLORED STRINGERS AND IRREGULARLY SHAPED SPHERICAL MASSES. THESE MAY BE THE REMAINS OF ANIMAL BURROWS IN
WHAT WERE AT ONE TIME MUDS AT A SHALLOW DEPTH.  SIMILAR BURROWS OCCUR LESS FREQUENTLY IN STRATIGRAPHICALLY
LOWER ROCKS.

INDIVIDUAL ROCK LAYERS IN ALL THREE OF THE UNITS APPEAR TO HAVE A HIGH DEGREE OF VARIABILITY, ESPECIALLY IN
THE MIDDLE ARKOSIC MEMBER.THIS IS IN KEEPING WITH THE PROBABLE ALLUVIAL FAN (FLUVIAL) DEPOSITIONAL  
ENVIRONMENT OF MANY OF THESE ROCKS.  DUE TO THIS VARIABILITY, UNITS WITH THICKNESSES OF 100 FEET OR MORE HAVE
BEEN CHOSEN FOR CORRELATION.



   BEDROCK HYDROGEOLOGY

THE BEDROCK AQUIFER AT THE TYSON'S SITE IS THE LOWER MEMBER OF THE STOCKTON FORMATION.  RECHARGE TO THE
BEDROCK AQUIFER OCCURS IN THE AREAS SOUTH OF THE SITE WHERE THE LOWER MEMBER IS EXPOSED OR CLOSE TO THE  
SURFACE.  BOTH PRIMARY AND SECONDARY PERMEABILITY ARE APPARENT IN ALL THREE ZONES MONITORED IN THE BEDROCK
AQUIFER.  PRIMARY PERMEABILITY IS CONTRIBUTED FROM THE INTERGRANULAR SPACE BETWEEN GRAINS OF MATERIAL  
COMPRISING THE MATRIX OF THE BEDROCK.  PRIMARY PERMEABILITY IS VARIABLE DEPENDING ON THE COMPETENCY OF THE
MATRIX BETWEEN THE COARSER GRAINS. THE MATRIX EXPERIENCES VARIABLE DEGREE OF WEATHERING OBSERVED AT THE  
SITE OUTCROPS AND IN CORES OBTAINED DURING PREVIOUS INVESTIGATIONS. HIGHLY WEATHERED PORTIONS OF THE AQUIFER
PROVIDE GREATER PRIMARY PERMEABILITY DUE TO THE DECOMPOSITION AND REMOVAL OF THE MATRIX.  IN LESS WEATHERED
INTERVALS, THE ARGILLACEOUS MATRIX FILLS THE SPACE BETWEEN COARSE GRAINED MATERIAL, THUS REDUCING
PERMEABILITY.

SECONDARY PERMEABILITY IS CONTRIBUTED BY DISCONTINUITIES SUCH AS JOINTS, FRACTURES, FAULTS, AND WEATHERED
BEDDING PLANES.  THE OCCURRENCE OF SIGNIFICANT ZONES OF ENHANCED SECONDARY PERMEABILITY IS REPRESENTED BY  
FRACTURE TRACES.  THE FRACTURE TRACES ARE INDICATIVE OF VERTICAL PLANES OF FRACTURE CONCENTRATION.  THESE
PLANES ACT AS CONDUITS FOR GROUNDWATER FLOW AND REPRESENT PREFERRED PATHS FOR THE MIGRATION OF CONTAMINANTS
IN GROUNDWATER.

GROUNDWATER AND SCHUYLKILL RIVER WATER LEVELS HAVE BEEN MONITORED AT THE SITE AS PART OF A NUMBER OF
INVESTIGATIONS.  AS PART OF THE THIRD ADDENDUM RI, WATER LEVEL ELEVATIONS HAVE BEEN MEASURED ON A REGULAR  
BASIS FOR THE COMPLETED MONITORING WELLS ON BARBADOS ISLAND AND THE NORTH SIDE OF THE RIVER.  USING THE
GROUNDWATER ELEVATION DATA, AN ATTEMPT WAS MADE TO DESCRIBE THE OCCURRENCE OF GROUNDWATER IN THE DEEP  
AQUIFER IN THE VICINITY OF THE TYSON'S SITE, BOTH PRIOR TO AND FOLLOWING THE START UP OF THE INTERIM GROUND
WATER RECOVERY SYSTEM (NOVEMBER 1988) AN ATTEMPT WAS ALSO MADE TO DESCRIBE THE SEASONAL VARIATIONS IN WATER
LEVELS, THE RELATIONSHIP OF GROUNDWATER LEVELS IN THE DEEP AQUIFER TO THE SCHUYLKILL RIVER, AND THE HORIZONAL
AND VERTICAL COMPONENTS OF GROUNDWATER FLOW.

THE POTENTIOMETRIC SURFACE MAPS SHOWN IN FIGURES 4, 5 AND 6 REFLECT GROUNDWATER CONDITIONS ON OCTOBER 13,
1989 IN THE SHALLOW, INTERMEDIATE, AND DEEP ZONES OF THE DEEP AQUIFER ON THE SOUTH SIDE OF THE RIVER PRIOR 
TO THE INITIATION OF PUMPING AT THE INTERIM GROUND WATER RECOVERY SYSTEM.  WITHIN THE SHALLOW ZONE, THE
POTENTIOMETRIC SURFACE REFLECTS THE SURFACE TOPOGRAPHY WITH A GENTLE MOUNDING IN THE CENTER OF THE SITE   AND
FLOW NORTHWARD, TOWARDS THE RIVER.  FOR THE POTENTIOMETRIC SURFACES OF THE INTERMEDIATE AND DEEP ZONES, THE
ORIENTATION OF THE GROUND WATER MOUND IS SKEWED SOMEWHAT TO THE EAST.  THESE POTENTIOMETRIC SURFACES ARE
CONSISTENT WITH THOSE PRESENTED IN THE OFF-SITE OPERABLE UNIT RI REPORT. HYDRAULIC GRADIENTS WITHIN THIS
PORTION OF THE DEEP BEDROCK RANGE FROM 0.032 TO 0.073 (DIMENSIONLESS).

POTENTIOMETRIC SURFACE MAPS WERE NOT CONSTRUCTED FOR THE DEEP AQUIFER BENEATH AND NORTH OF THE SCHUYLKILL
RIVER.  THE GREATLY INCREASED SPACING BETWEEN WELLS BENEATH AND THE VARIABLE WELL COMPLETION DEPTHS   PREVENT
CONSTRUCTION OF ANYTHING BUT A GROSSLY INTERPRETATIVE POTENTIOMETRIC SURFACE MAP.

WATER LEVELS IN THE SHALLOW ZONES OF WELLS INSTALLED ON THE ISLAND (CW-4 AND CW-5) AND WELL NEST 15 (WN-15)
ON THE NORTH SIDE OF THE RIVER ARE NEARLY THE SAME AS THE WATER LEVELS IN THE SCHUYLKILL RIVER, INDICATING
THAT THERE IS A RELATIONSHIP BETWEEN WATER LEVELS IN THE SHALLOW ZONE AND THE RIVER.  WATER LEVELS AT
INSTALLATIONS NORTH OF THE RIVER (CW-3, CW-7, AND CW-8) ARE NEARLY EQUAL TO OR SLIGHTLY HIGHER (WATER LEVEL
DIFFERENCES RANGE BETWEEN 0 TO 4.7 FEET) THAN THE RIVER, INDICATING THAT THE POTENTIAL IS PRESENT FOR SHALLOW
GROUND WATER FLOW TOWARD THE RIVER AT THESE WELLS.  THE LACK OF MONITORING POINTS NORTH OF CW-3, CW-7 AND
CW-8 PREVENTS THE DEVELOPMENT OF A POTENTIOMETRIC SURFACE MAP EXTENDING NORTH OF THE NORTH BANK OF THE
SCHUYLKILL RIVER.

FIGURES 7 AND 8 PRESENT VERTICAL GRADIENTS AT SELECTED LOCATIONS ON APRIL 17, 1990 (INTERIM GROUND WATER
RECOVERY SYSTEM OPERATING).  UPWARD VERTICAL GRADIENTS BETWEEN SHALLOW, DEEP, AND EXTRA DEEP WELLS OCCUR AT
WELL NESTS 3, 4, 5, 6, 8, 9, 10, AND 11.  THESE WELL NESTS ARE GENERALLY LOCATED IN THE CENTRAL PORTION OF
THE SITE SOUTH OF THE RIVER.  UPWARD VERTICAL GRADIENTS IN THESE WELL NESTS RANGE FROM 0.09 TO 0.21  
(DIMENSIONLESS).  THIS UPWARD VERTICAL GRADIENT ADJACENT TO THE RIVER WOULD BE EXPECTED AS THE RIVER
REPRESENTS A REGIONAL GROUND WATER DISCHARGE POINT.

AN ANALYSIS OF UPWARD GROUNDWATER FLOW ALONG THE SOUTH BANK OF THE RIVER WAS COMPLETED AS PART OF THE
OFF-SITE OPERABLE UNIT FS.  EARLIER, IT HAD BEEN PREDICTED THAT THE 1,2,3-TRICHLOROPROPANE MASS DISCHARGE TO
THE RIVER SHOULD RESULT IN A 1,2,3-TRICHLOROPROPANE CONCENTRATION IN THE RIVER OF ABOUT 40 UG/L.  IN THIS
CALCULATION, IT WAS ASSUMED THAT ALL HORIZONAL GROUNDWATER FLOW FROM SOUTH OF THE RIVER DISCHARGED TO THE
RIVER.  HISTORICAL DATA SHOWED THAT 1,2,3-TRICHLOROPROPANE CONCENTRATIONS IN THE RIVER WERE IN THE RANGE OF
0.5 TO 2.0 UG/L, CONSIDERABLY LESS THAN THAT PREDICTED.



TO ACCOUNT FOR THE DISPARITY BETWEEN THE PREDICTED AND OBSERVED 1,2,3-TRICHLOROPROPANE CONCENTRATION IN THE
RIVER, A NEW ANALYSIS WAS COMPLETED CONSIDERING SPATIAL VARIATIONS IN PERMEABILITY ACROSS THE SITE.  THIS
ANALYSIS IS BASED ON OBSERVED HYDRAULIC GRADIENTS NEAR THE RIVER AND AN ASSUMED 10:1 ANISOTROPY OF
PERMEABILITY ACROSS GEOLOGIC BEDDING (ALONG BEDDING PERMEABILITY IS TEN TIMES GREATER THAN PERMEABILITY
ACROSS BEDDING).  THE MASS DISCHARGE CALCULATED USING THIS NEW ANALYSIS RESULTED IN PREDICTED CONCENTRATIONS
OF 1,2,3-TRICHLOROPROPANE IN THE RIVER OF 0.7 UG/1 TO 3 UG/L. THESE CONCENTRATIONS COMPARED WELL WITH THE
ACTUAL OBSERVED CONCENTRATIONS IN THE RIVER. THE RESULTS OF THIS ANALYSIS SUGGESTED THAT ANISOTROPY ALONG
BEDDING IS VERY IMPORTANT TO CONSIDER WHEN EVALUATING GROUNDWATER FLOW VELOCITIES IN THE STOCKTON FORMATION. 
ALSO, VERTICALLY UPWARD COMPONENTS OF GROUND WATER FLOW IN THE RIVER OCCUR ONLY ALONG A LIMITED AREA (I.E.,
NOT ALL GROUND WATER DISCHARGES TO THE RIVER, AS WAS INITIALLY ANTICIPATED).  DOWNWARD VERTICAL GRADIENTS
EXIST BETWEEN THE SHALLOW AND INTERMEDIATE WELLS AT WELL NESTS 7 AND 12 ON THE SOUTH SIDE OF THE RIVER.

THE GROUND WATER FLOW DIRECTIONS AT THE SITE HAVE BEEN DETERMINED WITH A HIGH DEGREE OF CONFIDENCE SOUTH OF
THE SCHUYLKILL RIVER.  THIS IS A RESULT OF THE EXTENSIVE GROUND WATER INVESTIGATIONS CONDUCTED ON THIS  
PORTION OF THE DEEP AQUIFER.  GROUND WATER FLOW IN THE DEEP AQUIFER NORTH OF THE SOUTH BANK OF THE RIVER IS
DESCRIBED AS FOLLOWS.

VERTICAL HYDRAULIC GRADIENTS BENEATH BARBADOS ISLAND ARE VERY LOW IF PRESENT AT ALL.  HORIZONTAL HYDRAULIC
GRADIENTS AND DIRECTIONS OF GROUND WATER FLOW IN THE SHALLOW BEDROCK AQUIFER BENEATH OF THE RIVER ARE LOW  
AND POORLY DEFINED.  BOTH STRONG UPWARD HYDRAULIC GRADIENTS CW-7 AND CW-8 AND STRONG DOWNWARD HYDRAULIC
GRADIENTS (CW-3) OCCUR BETWEEN SHALLOW AND DEEP INTERVALS MONITORED ALONG THE NORTH BANK OF THE RIVER.  
AQUIFER TRANSMISSIVITIES DETERMINATIONS MADE DURING THE INSTALLATION OF CW-7 AND CW-8 INDICATE THAT AQUIFER
TRANSMISSIVITIES IN THE BEDROCK AQUIFER ON THE NORTH BANK OF THE RIVER ARE LIKELY TO BE SIMILAR TO THOSE SEEN
PREVIOUS TESTING SOUTH OF THE RIVER.

HORIZONTAL HYDRAULIC GRADIENTS AND DIRECTIONS OF GROUND WATER FLOW ON THE NORTH SIDE OF THE RIVER COULD NOT
BE DETERMINED.  SHALLOW GROUND WATER MAY DISCHARGE TOWARD OR INTO THE SCHUYLKILL RIVER.  DUE TO THE  
PRESENCE OF BOTH STRONG UPWARD AND DOWNWARD VERTICAL HYDRAULIC GRADIENT AT WELLS NORTH OF THE RIVER, DEEPER
COMPONENTS OF GROUND WATER FLOW ARE NOT WELL DEFINED.  A STRONG UPWARD GRADIENT AT DEPTH SUGGESTS THAT A
PORTION OF THE GROUND WATER FLOW IS TOWARDS THE RIVER.  DOWNWARD HYDRAULIC GRADIENTS AT CW-3 SUGGEST THAT
THIS FEATURE MAY BE ACTING AS A DRAIN WITH GROUND WATER POSSIBLY FLOWING TO THE NORTH.  THE POTENTIAL FOR
GROUND WATER PUMPING, GEOLOGIC STRUCTURES I.E., FAULTING), AND HYDRAULIC PROPERTIES OF THE AQUIFER TO AFFECT
GROUND WATER FLOW NEAR THIS WELL ARE NOT UNDERSTOOD.

   #NEC
   NATURE AND EXTENT OF CONTAMINATION

   DEEP AQUIFER GROUND WATER QUALITY

THE VERTICAL DISTRIBUTION OF SITE-RELATED COMPOUNDS WAS ASSESSED BY INSTALLING THE MONITORING WELLS WITH
SAMPLING INTERVALS THAT ROUGHLY CORRESPOND TO ONE ANOTHER FROM NEAR THE FORMER LAGOONS TO THE NORTH SIDE   OF
THE SCHUYLKILL RIVER.  IN GENERAL, THE MONITORING WELLS NEAR THE FORMER LAGOONS HAD SAMPLING INTERVALS (OPEN
HOLE COMPLETIONS) IN THE UPPER 50 FEET, 75 TO 150 FEET, AND 150 TO 200 FEET.  THESE SAMPLING INTERVAL DEPTHS
WERE THEN PROJECTED SO THAT WELLS COULD BE INSTALLED NORTH OF THE RIVER WITH OPEN INTERVALS THAT CORRESPOND
TO THOSE INSTALLED SOUTH OF THE RIVER.  EEEP BEDROCK WELL 1(DB-1) IS AN EXAMPLE   OF A DOWNDIP WELL INSTALLED
ON THE NORTH SIDE OF THE RIVER THAT CORRESPONDS TO A DEPTH AT WHICH DNAPL WAS FOUND IN WELL NEST 8 ON THE
SOUTH SIDE OF THE RIVER.  SOME OF THE SHALLOWER SAMPLING INTERVALS IN THE WATERLOO MULTI-LEVEL PIEZOMETERS
(WMLPS) INSTALLED ON THE ISLAND AND NORTH OF THE RIVER DO NOT CORRESPOND IN DEPTH TO INTERVALS MONITORED ON
THE SOUTH SIDE OF THE RIVER BUT DO, HOWEVER, PROVIDE VALUABLE   INFORMATION ON THE DISTRIBUTION OF
SITE-RELATED COMPOUNDS AND GROUND WATER HYDRAULICS.

THE HORIZONTAL DISTRIBUTION OF SITE-RELATED COMPOUNDS WAS DETERMINED BY SUCCESSIVE INSTALLATIONS OF
ADDITIONAL MONITORING WELLS TO THE EAST AND WEST OF EXISTING WELLS IN WHICH SITE-RELATED COMPOUNDS HAD BEEN
FOUND. THESE LATERAL LOCATIONS, EITHER MULTIPLE WELLS OR WMLPS, WERE USED TO FURTHER ASSESS THE VERTICAL
DISTRIBUTION AT DEPTH.

OVER 70 GROUNDWATER SAMPLES HAVE BEEN COLLECTED AS PART OF THE THIRD ADDENDUM INVESTIGATION.  MOST OF THESE
SAMPLES WERE ANALYZED FOR TOXIC COMPOUND LIST (TCL) VOLATILE ORGANIC COMPOUNDS, TCL SEMI-VOLATILE   ORGANIC
COMPOUNDS, TCL INORGANIC COMPOUNDS, 1,2,3-TRICHLOROPROPANE, AND THE CLASSIC PARAMETERS OF TOTAL ORGANIC
CARBON, TOTAL SUSPENDED SOLIDS, HARDNESS, ALKALINITY, AND TOTAL IRON.

AS PER THE OFF-SITE OPERABLE UNIT RI REPORT, THE ORGANIC FRACTION FOUND IN THE HIGHEST CONCENTRATION
THROUGHOUT THE THIRD ADDENDUM INVESTIGATION WERE THE VOLATILE ORGANICS.  OF THE VOLATILE ORGANICS,  



1,2,3-TRICHLOROPROPANE WAS THE ORGANIC COMPOUND FOUND MOST FREQUENTLY AND AT THE HIGHEST CONCENTRATIONS. 
OTHER VOLATILE ORGANIC COMPOUNDS COMMONLY DETECTED AT ELEVATED CONCENTRATIONS INCLUDE XYLENES, TOLUENE,  AND
ETHYLBENZENE.  THESE ARE ALSO THE MAJOR COMPOUNDS THAT CONSTITUTE THE SITE'S DNAPL.  BECAUSE
1,2,3-TRICHLOROPROPANE WAS THE MOST COMMONLY DETECTED COMPOUND IN THE GROUND WATER SAMPLES AND IS A MAJOR
COMPONENT OF THE DNAPL, IT HAS SERVED AS THE TRACER COMPOUND FOR THE TYSON'S SITE. TABLE 1 PRESENTS A SUMMARY
OF ANALYTICAL RESULTS FOR 1,2,3-TRICHLOROPROPANE AND OTHER COMMONLY DETECTED VOLATILE ORGANIC   COMPOUNDS IN
RI MONITORING WELLS.

AS DESCRIBED IN THE OFF-SITE OPERABLE UNIT RI REPORT, PHYSICAL EVIDENCE OF DNAPL IS NOT ALWAYS EASY TO
OBTAIN, EVEN IF A DNAPL IS PRESENT NEAR THE WELL OR IN SUFFICIENT CONCENTRATION TO IMPACT THE WATER QUALITY
AT A WELL LOCATION.  THE RULE OF THUMB IS THAT IF DISSOLVED-PHASE ORGANIC CONCENTRATIONS APPROACH 10 PERCENT
OF THE EQUILIBRIUM SOLUBILITY CONCENTRATION FOR A PARTICULAR ORGANIC COMPOUND, THEN IT IS QUITE  POSSIBLE
THAT A DNAPL IS PRESENT.  THE MAJOR COMPONENT OF THE DNAPL, 1,2,3-TRICHLOROPROPANE, HAS A SOLUBILITY OF 1,900
MG/L; THEREFORE, DISSOLVED-PHASE 1,2,3-TRICHLOROPROPANE CONCENTRATIONS OF ABOUT 190 MG/L ARE CONSIDERED TO BE
INDICATIVE OF A DNAPL PRESENCE.

THE BEDROCK AQUIFER IS SUBDIVIDED INTO SHALLOW INTERMEDIATE, AND DEEP ZONES, ALTHOUGH, THESE ARE NOT TO BE
CONSIDERED AS DISTINGUISHABLE, INDIVIDUAL FLOW ZONES.  THE FOLLOWING IS A SUMMARY OF THE GROUND WATER  
QUALITY IN EACH OF THESE ZONES:

   SHALLOW ZONE

AN ISOCONCENTRATION MAP OF THE DISTRIBUTION OF SITE-RELATED COMPOUNDS IN THE SHALLOW ZONE IS PRESENTED IN
FIGURE 9.  IN THE UPPER 50 FEET OF BEDROCK, THE CENTER OF THE PLUME  HAS MIGRATED FROM THE FORMER LAGOONS  
DOWNDIP (NORTHWESTERLY) AND AT A 30 DEGREE ANGLE TO STRIKE (NORTH) FROM THE FORMER LAGOONS.  CONCENTRATIONS
OF VOLATILE ORGANIC COMPOUNDS IN THESE WELLS (3-S, 5-S, 6-S, AND 11-S) ARE IN THE HUNDREDS OF MG/L,
INDICATIVE OF A DNAPL INFLUENCE ON GROUND WATER QUALITY.  THE LATERAL BOUNDARIES (EAST AND WEST) OF THE PLUME
IN THE SHALLOW BEDROCK SOUTH OF THE RIVER ARE WELL DEFINED BY THE RESULTS FROM SAMPLES COLLECTED ANNUALLY AT
WELL NESTS 9 AND 12 AND OTHER SAMPLES COLLECTED AT EXTRACTION WELL 6 (EW-6) WHERE SITE-RELATED COMPOUNDS HAVE
NOT BEEN DETECTED OR FOUND AT VERY LOW CONCENTRATIONS (LESS THAN 5 UG/L   1,2,3-TRICHLOROPROPANE).

CW-4 IS LOCATED ON BARBADOS ISLAND DIRECTLY ACROSS FROM WELLS ON THE SOUTH BANK OF THE RIVER WHERE THE
HIGHEST CONCENTRATIONS OF SITE-RELATED COMPOUNDS HAVE BEEN DETECTED (IN WELL NESTS 8, 10, AND 11).  AT CW-4,
SITE-RELATED COMPOUNDS WERE FOUND AT THE 37- TO 58-FOOT INTERVAL.  A SECOND WELL INSTALLATION (CW-5) ON THE
ISLAND TO THE EAST OF CW-4 HAS HAD NO DETECTIONS OF SITE-RELATED COMPOUNDS, THUS PROVIDING AN EASTERN LIMIT
TO THE PLUME GEOMETRY ON THE ISLAND FOR THE SHALLOW GROUNDWATER ZONE.

NORTH OF THE RIVER IN THE SHALLOW ZONE, SITE-RELATED COMPOUNDS HAVE BEEN DETECTED AT CW-1, CW-2, CW-3, AND
CW-8, DUE NORTH OF CW-4 WHERE THE HIGHEST LEVELS OF SITE-RELATED COMPOUNDS WERE FOUND. THE CONCENTRATIONS  
OF 1,2,3-TRICHLOROPROPANE IN CW-1 IN THE SHALLOW ZONE, AS DEFINED BY INTERVALS 4 AND 3 (87 TO 105 FEET AND
132 TO 155 FEET), RANGES FROM 0.0031 MG/1 TO 0.43 MG/L.  1,2,3-TRICHLOROPROPANE WAS NOT DETECTED IN THE
SHALLOW ZONES OF CW-2, CW-3, AND CW-8.  ONLY LOW CONCENTRATIONS OF TOLUENE WERE DETECTED IN THE SHALLOW
INTERVALS OF THESE WELLS. THEREFORE, THE ABSENCE OF DETECTABLE CONCENTRATIONS OF SITE-RELATED COMPOUNDS IN
THE SHALLOW INTERVALS AT CW-2, CW-3, CW-7, CW-8 AND WELL 15-S ALLOWS THE LATERAL BOUNDARIES OF THE PLUME EAST
AND WEST ALONG THE NORTH BANK OF THE RIVER TO BE APPROXIMATED.

   INTERMEDIATE ZONE

FIGURE 10 IS AN ISOCONCENTRATION MAP OF TOTAL VOLATILE ORGANICS IN THE INTERMEDIATE ZONE.  IN GENERAL, THE
HIGHEST CONCENTRATIONS OF SITE-RELATED COMPOUNDS WERE DETECTED IN INTERVALS COMPLETED IN THE INTERMEDIATE
ZONE.  SOUTH OF THE RIVER AT DEPTHS OF 100 TO 150 FEET, THE HIGHEST CONCENTRATIONS OF SITE-RELATED COMPOUNDS
ARE PRESENT BOTH IN A DOWNDIP DIRECTION AT A 30 DEGREE ANGLE TO STRIKE.  CONCENTRATIONS OF  VOLATILE ORGANICS
IN WELLS IN THIS CENTRAL PORTION REMAIN HIGH, IN THE HUNDREDS OF MG/1, WITH THE OBSERVATION OF MEASURABLE
QUANTITIES OF DNAPLS AT WELLS 81 AND 31.  AGAIN, THE LATERAL EXTENT OF THE PLUME SOUTH OF THE RIVER IS NOTED
BY THE ABSENCE OR NEAR ABSENCE OF DETECTABLE CONCENTRATIONS OF SITE-RELATED COMPOUNDS AT WELL NESTS 9 AND 12.

AT CW-4, CONCENTRATIONS OF 1,2,3-TRICHLOROPROPANE IN THE INTERMEDIATE INTERVALS (INTERVALS 2 AND 3, 65 TO 78
FEET AND 87 TO 121 FEET, RESPECTIVELY) RANGE FROM 30 TO 250 PPM.  THE INTERMEDIATE INTERVALS AT CW-5 TO THE
EAST OF CW-4 REMAIN FREE OF SITE-RELATED COMPOUNDS.  NORTH OF THE RIVER AT CW-1, SITE-RELATED COMPOUNDS WERE
FOUND AT THE INTERMEDIATE INTERVALS (3 AND 2) WITH CONCENTRATIONS HIGHER THAN THOSE FOUND IN THE SHALLOWER
INTERVALS.  THE HIGHEST 1,2,3-TRICHLOROPROPANE WAS 2.9 MG/1 IN INTERVAL 3.  AGAIN THERE WERE NO DETECTED
CONCENTRATIONS OF SITE-RELATED COMPOUNDS IN THE WELLS ALONG THE PECO RIGHT-OF-WAY TO THE EAST OR WEST OF
CW-1.



   DEEP ZONE

FIGURE 11 IS AN ISOCONCENTRATION MAP OF THE TOTAL VOLATILE ORGANIC CONCENTRATIONS IN THE DEEP ZONE.  IN THE
DEEP ZONE SOUTH OF THE RIVER, THE CENTRAL PORTION OF THE CONTAMINANT PLUME HAS SHIFTED TO THE WEST AND  IS
CENTERED AROUND WELL NEST 10 (10-D AND 10-XD).  AT THIS LOCATION, CONCENTRATIONS OF 1,2,3-TRICHLOROPROPANE
RANGED FROM 20 MG/1 TO 120 MG/1.  TO THE EAST AT WELL NESTS 8 AND 11, GROUND WATER QUALITY IN THESE DEEPER
INTERVALS IS MUCH IMPROVED (15.1 MG/1 AND 35.2 MG/1 TOTAL VOLATILES, RESPECTIVELY COMPARED TO OVERLYING ZONES
AT THESE LOCATIONS. THIS WATER QUALITY TREND WAS CONFIRMED BY THE RESAMPLING OF THESE WELLS IN FEBRUARY AND 
MARCH 1990.  AGAIN, WITH REGARD TO THE LATERAL BOUNDARIES OF THE PLUME, THE LOW LEVELS OF DETECTED
SITE-RELATED COMPOUNDS IN WELL NESTS 9 AND 12 AND EW-6 CONFIRM THE LATERAL EXTENT OF CONTAMINATION IN THE
DEEPER ZONE.

THE HIGHEST CONCENTRATIONS OF DETECTED 1,2,3-TRICHLOROPROPANE WERE FOUND AT CW-4 ON BARBADOS ISLAND AT
CONCENTRATIONS AS HIGH AT 1,200 MG/1.  NO SITE-RELATED COMPOUNDS WERE DETECTED AT CW-5 TO THE EAST OF CW-4.

SIMILAR TO CW-4, THE WELLS ON THE NORTH SIDE OF THE SCHUYLKILL RIVER WHERE SITE-RELATED COMPOUNDS WERE
DETECTED ALSO SHOWED A CONSISTENT INCREASE IN CONCENTRATION WITH DEPTH FROM THE SHALLOW TO INTERMEDIATE TO 
DEEP BEDROCK ZONES.  THE HIGHEST CONCENTRATION OF 1,2,3-TRICHLOROPROPANE (6 MG/1) WAS FOUND AT CW-1 IN THE
223-TO 250-FOOT INTERVAL. SIGNIFICANTLY LOWER CONCENTRATIONS (0.006 MG/1) WERE DETECTED AT CW-8.

TO DETERMINE THE EXTENT OF SITE-RELATED COMPOUND MIGRATION FROM THE FORMER LAGOONS TO THE NORTH SIDE OF THE
SCHUYLKILL RIVER AT DEPTH, DB-2 WAS INSTALLED WITH AN OPEN INTERVAL OF 350 TO 450 FEET. CONCENTRATIONS
   OF 1,2,3-TRICHLOROPROPANE IN A SAMPLE OBTAINED FROM THIS WELL ARE MUCH LOWER (0.12 MG/1) THAN THE
1,2,3-TRICHLOROPROPANE CONCENTRATIONS DETECTED IN THE DEEPER INTERVALS OF THE ADJACENT CW-1.

   DNAPL

FIGURE 12 PROVIDES A CONCEPTUAL SCHEMATIC OF THE DNAPL MOVEMENT FROM THE FORMER LAGOONS IN THE DEEP AQUIFER. 
IT IS THOUGHT THAT THE DNAPL MOVED DOWNWARD THROUGH JOINTS ALONG WEATHERED BEDDING PLANES IN A DOWNDIP
DIRECTION.  IN THIS MANNER, JOINTS AND BEDDING PLANES BECOME COATED WITH DNAPL.  IN THE PAST, OBSERVATIONS OF
DNAPL HAVE BEEN NOTED ATOP ONE OF THE SECONDARY POROSITY PREFERENTIAL PATHS, A THIN, DISCONTINUOUS SHALE UNIT
SEEN IN THE CENTER OF THE SITE AT WELL NESTS 3,6,11 AND 8.  THIS UNIT, HOWEVER, CANNOT BE CONTINUOUSLY MAPPED
FROM THE FORMER LAGOONS TO THE NORTH SIDE OF THE RIVER.  BASED UPON THE PHYSICAL OBSERVATION OF DNAPLS AND
THE "10 PERCENT OF SOLUBILITY RULE" OF THUMB, THE EXTENT OF THE DNAPL PLUME HAS BEEN CHARACTERIZED AS
EXTENDING FROM BENEATH THE FORMER LAGOONS TO A DEPTH OF APPROXIMATELY 135 FEET SOUTH OF THE SCHUYLKILL RIVER
TO AT LEAST A DEPTH OF 200 FEET BENEATH BARBADOS ISLAND.  THERE IS NO INDICATION FROM THE DATA AVAILABLE THAT
THERE IS A DNAPL PRESENT BENEATH THE NORTH BANK OF THE SCHUYLKILL RIVER.

   COMMUNITY WELL INVESTIGATION

A SAMPLE SUBMITTED FOR TCL VOLATILES AND 1,2,3-TRICHLOROPROPANE ANALYSIS WAS COLLECTED FROM A WELL AT
MORABITO'S BAKERY AT 757 KOHN STREET IN NORRISTOWN, ON JANUARY 11, 1990.  NONE OF THE TCL VOLATILE ORGANIC 
COMPOUNDS WERE DETECTED IN THIS SAMPLE.  ONLY TWO OTHER GROUND WATER RECEPTORS WERE IDENTIFIED ON THE NORTH
SIDE OF THE RIVER DURING THE THIRD ADDENDUM INVESTIGATION.  ONE WELL, LOCATED AT 49 BUTTONWOOD   STREET,
WOULD NOT ALLOW A SAMPLE TO BE COLLECTED.  THIS WELL IS REPORTEDLY NOT USED AS A DRINKING WATER SUPPLY. 
ANOTHER WELL LOCATED AT THE NORRISTOWN STATE HOSPITAL WAS SAMPLED AND THE RESULTS INDICATE THAT  
SITE-RELATED COMPOUNDS HAVE NOT IMPACTED THE WATER QUALITY USED AT THE HOSPITAL.

   #SSR
   SUMMARY OF SITE RISKS

THE RISK ASSESSMENT PERFORMED ON THE DEEP AQUIFER AT THE TYSON'S SITE DURING THE THIRD ADDENDUM RI/FS
PRIMARILY REITERATES PREVIOUS RISK ASSESSMENT CONCLUSIONS ON THE DEEP AQUIFER FOUND IN THE OFF-SITE RI/FS  
REPORT IN 1987.  GROUND WATER AND SURFACE WATER WERE IDENTIFIED AS THE MEDIA AT THE SITE TO WHICH HUMAN
EXPOSURE POPULATIONS MAY BE EXPOSED.

IN NOVEMBER 1987 A DOCUMENT ENTITLED "CALCULATION OF CLEANUP LEVELS FOR THE FORMER LAGOON AREA - TYSON'S
SITE" WAS SUBMITTED TO EPA.  THIS DOCUMENT WAS PREPARED IN CONCERT WITH USEPA FOR THE PURPOSE OF 
ESTABLISHING SOIL CLEANUP LEVELS FOR REMEDIATION BY VACUUM EXTRACTION OF THE FORMER LAGOON AREA.  TO
CALCULATE APPROPRIATE SOIL CLEANUP LEVELS, HEALTH-BASED ACCEPTABLE INTAKE LEVELS FOR EACH COMPOUND IN THE
FORMER LAGOONS WERE FIRST IDENTIFIED.  THE HEALTH-BASED ACCEPTABLE INTAKE LEVELS INCLUDED LARGE SAFETY
FACTORS OR HIGHLY CONSERVATIVE ASSUMPTIONS AND THUS, REPRESENTED FULLY PROTECTIVE LEVELS.  THE SOIL LEVELS 
NECESSARY TO ACHIEVE THESE ACCEPTABLE INTAKE LEVELS WERE THEN CALCULATED USING HYPOTHETICAL EXPOSURE



SCENARIOS.  THE EXPOSURE SCENARIOS WERE JOINTLY SELECTED BY USEPA AND ERM AND WERE INTENDED TO RESULT IN SOIL
LEVELS THAT WOULD BE FULLY PROTECTIVE OF HUMAN HEALTH.  ONE OF THESE SCENARIOS WAS HYPOTHETICAL POTABLE USE
WELL AT THE BOUNDARY OF THE FORMER LAGOON AREA THAT ASSUMED 1) ANY RESIDUAL SOIL CONTAMINATION  (I.E.,
REMAINING AFTER VACUUM EXTRACTION) WAS RELEASED INTO THE GROUND WATER FROM WHICH THE WELL DRAWS, AND 2) A
LIFETIME OF EXPOSURE TO THE WATER FROM THE WELL FOR ALL USES.

ONCE THE CALCULATIONS WERE DONE FOR EACH OF THE EXPOSURE SCENARIOS, THE SCENARIO PRODUCING THE MOST STRINGENT
CLEANUP REQUIREMENT WAS SELECTED AS THE SOIL CLEANUP LEVEL.  IN ALMOST EVERY INSTANCE, THE MOST STRINGENT
LEVEL WAS THE SCENARIO WHICH ASSUMED THAT SOIL CONTAMINATION GIVES RISE TO GROUND WATER CONTAMINATION AND
THAT A RESIDENTIAL WELL DRAWING ONLY THIS CONTAMINATED GROUND WATER WAS USED FOR ALL HOUSEHOLD PURPOSES FOR A
LIFETIME.

THE HEALTH-BASED ACCEPTABLE INTAKE LEVEL FOR COMPOUNDS DETECTED IN THE FORMER LAGOONS FOR THE HYPOTHETICAL
WELL SCENARIO HAVE BEEN THE ONLY CALCULATIONS EVER CONDUCTED FOR ACCEPTABLE LEVELS OF TYSON'S SITE  
COMPOUNDS IN GROUND WATER.  TABLE 2 PROVIDES THE ACCEPTABLE CHRONIC WATER EXPOSURE LEVELS PROVIDED IN THE
ABOVE MENTIONED REPORT.

THE COMPLETE TEXT OF THE DOCUMENT "CALCULATION OF CLEANUP LEVELS OR FORMER LAGOON AREA - TYSON'S SITE" CAN BE
FOUND ATTACHED TO THE MEMORANDUM OF UNDERSTANDING DATED JUNE 16, 1987 AND THE ADMINISTRATIVE ORDER OF CONSENT
FOR THE VACUUM EXTRACTION TECHNOLOGY DATED FEBRUARY 17, 1988.  TABLE 2 PROVIDES THE ACCEPTABLE CHRONIC WATER
EXPOSURE LEVELS PROVIDED IN THIS REPORT.

THE CALCULATION OF 1,2,3-TRICHLOROPROPANE'S POTENCY FACTOR USED TO DERIVE THE ACCEPTABLE
1,2,3-TRICHLOROPROPANE CHRONIC EXPOSURE LEVEL SHOWN IN TABLE 1-1 WAS DETAILED IN APPENDIX G OF THE OFF-SITE
OPERABLE UNIT ENDANGERMENT ASSESSMENT, (ERM, 1987).  SINCE TOXICOLOGICAL INFORMATION WAS NOT AVAILABLE FOR
1,2,3-TRICHLOROPROPANE IN 1987, AND ACCEPTABLE LEVELS WERE NOT AVAILABLE FROM USEPA, AN ORAL AND INHALATION
POTENCY FACTOR WAS DERIVED FOR THIS COMPOUND.  THE POTENCY FACTORS WERE BASED ON ONLY THOSE CHLOROALKANES AND
BROMOCHLOROPROPANES WHICH WERE CLASSIFIED AS GROUP B AND ESTABLISHED CARCINOGENIC POTENCY FACTORS.  THE
POTENCY FACTOR FOR 1,2,3-TRICHLOROPROPANE WAS CALCULATED TO BE 1. X (10-1) (MG/KG/DAY).  THIS INTERIM POTENCY
FACTOR WAS CALCULATED SPECIFICALLY FOR THE TYSON'S SITE AND WAS TO BE USED UNTIL NEW TOXICOLOGICAL
INFORMATION BECOMES AVAILABLE.  TO DATE, NO NEW TOXICOLOGY INFORMATION FOR 1,2,3-TRICHLOROPROPANE HAS BEEN
RELEASED FROM THE USEPA OR NATIONAL TOXICOLOGY PROGRAM.  THIS IS IMPORTANT SINCE 1,2,3-TRICHLOROPROPANE IS
THE MOST SIGNIFICANT INDICATOR COMPOUND FOR THE SITE AND IS THE COMPOUND MONITORED IN THE SCHUYLKILL RIVER
REGARDING THE EFFECTIVENESS OF THE INTERIM GROUND WATER RECOVERY SYSTEM.

ON JULY 29, 1987 ERM SUBMITTED TO USEPA ON BEHALF OF CIBA-GEIGY THE OFF-SITE OPERABLE UNIT RI REPORT WHICH
INCLUDED AS VOLUME 5 THE ENDANGERMENT ASSESSMENT FOR THE OFF-SITE OPERABLE UNITS INCLUDING THE GROUND WATER
IN THE DEEP AQUIFER TO THE SOUTH BANK OF THE SCHUYLKILL RIVER.  THIS EA WAS FOCUSED ON THE RIVER AS BEING THE
ONLY RECEPTOR OF SITE-RELATED COMPOUNDS FROM THE TYSON'S SITE, SPECIFICALLY AT THE PENNSYLVANIA AMERICAN
WATER COMPANY CRIB INTAKE IN THE SOUTH CHANNEL OF THE SCHUYLKILL RIVER APPROXIMATELY 2,000 FEET DOWN RIVER
FROM THE TYSON'S SITE.  IT WAS DETERMINED THAT THE MOST IMPORTANT COMPOUND FOR THE SITE WAS
1,2,3-TRICHLOROPROPANE.  THE PATHWAY OF CONCERN WAS FROM THE FORMER LAGOONS VIA THE BEDROCK AQUIFER TO THE
SCHUYLKILL RIVER.  AT THE TIME THAT THIS REPORT WAS PREPARED, IT WAS CONSIDERED THAT ALL GROUND WATER IN THE
BEDROCK AQUIFER CONTAINING SITE-RELATED COMPOUNDS DISCHARGED TO THE SCHUYLKILL RIVER.  THE EXPOSURE SCENARIO
OR RECEPTORS OF SITE-RELATED COMPOUNDS AT THE CRIB INTAKE INCLUDED DRINKING AND SHOWERING BY HUMANS.  THE EA
FOR THE OFF-SITE OPERABLE UNITS USED AS ITS BASIS FOR WATER QUALITY THE LIMITED RIVER WATER AND SEDIMENTS
DATA OBTAINED DURING THE OFF-SITE OPERABLE UNIT RI AND INFORMATION MADE AVAILABLE FROM THE PHILADELPHIA WATER
COMPANY FOR ITS TWO DOWNRIVER INTAKES (APPROXIMATELY 12 TO 13 MILES DOWN RIVER FROM THE SITE).

DURING THE OFF-SITE OPERABLE UNIT RI AND SUBSEQUENT FS, THE APPROACH WAS TO FOCUS ON REMEDIATION AT THE
RECEPTOR AND NOT AQUIFER RESTORATION. THIS WAS DONE FOR TWO REASONS:

       *    THERE ARE NO WELLS EXTRACTING GROUND WATER BETWEEN THE SITE (NO
            KNOWN OR IDENTIFIED RECEPTORS) AND THE SOUTH BANK OF THE
            SCHUYLKILL RIVER, AND

       *    THE PRESENCE OF A LARGE VOLUME OF DNAPL AT DEPTH IN THE
            FRACTURED BEDROCK AQUIFER MADE IT IMPOSSIBLE TO REASONABLY
            CONSIDER ANY ALTERNATIVE FOR AQUIFER RESTORATION WITH MEANS
            CURRENTLY AVAILABLE.  DURING THE FIVE YEAR REVIEW REQUIRED
            UNDER SARA, THIS WILL NEED TO BE REVISITED.

CONSIDERING THE ABOVE, ALL SUBSEQUENT ANALYSES OF RISKS POSED BY GROUND WATER IN THE DEEP AQUIFER FOCUSED ON



THE GROUND WATER WHICH DISCHARGED TO THE SCHUYLKILL RIVER AND THE IMPACTS OF THE DISCHARGED GROUND WATER ON
RIVER WATER QUALITY.  THE INTERIM GROUND WATER RECOVERY SYSTEM WAS DESIGNED AND INSTALLED TO MAINTAIN AN
ACCEPTABLE LEVEL OF 1,2,3-TRICHLOROPROPANE AT THE CRIB INTAKE.

   EXPOSURE ASSESSMENT

THE INDICATOR COMPOUNDS, PATHWAYS, RECEPTORS, AND EXPOSURE SCENARIOS, ADDRESSED IN THE THIRD ADDENDUM FOCUSED
FS REMAIN IDENTICAL TO THOSE PREVIOUSLY ASSESSED IN THE OFF-SITE RI/FS.  THAT IS, DISSOLVED PHASE  
1,2,3-TRICHLOROPROPANE THE MAJOR COMPONENT OF THE DNAPL, ENTERING THE RIVER VIA DISCHARGE FROM THE BEDROCK
AQUIFER WITH THE ULTIMATE RECEPTOR BEING THE USERS OF SURFACE WATER TAKEN FROM THE RIVER AT THE CRIB  
INTAKE.

THE THIRD ADDENDUM FOCUSED FS IS SOLELY CONCERNED WITH GROUND WATER IN THE DEEP AQUIFER TO THE NORTH BANK OF
THE SCHUYLKILL RIVER.  THE RECEPTOR OF THIS CONTAMINATION IS THE SCHUYLKILL RIVER.  ALTHOUGH THE   PRESENCE
OF SITE-RELATED COMPOUNDS IN MONITORING WELLS ON THE NORTH SIDE OF THE RIVER HAS BEEN DOCUMENTED AND WILL
NEED TO BE ADDRESSED FURTHER, IT PRESENTS AN EXCESS HUMAN CANCER RISKS PRESENTLY ESTIMATED AT 2 X  (10-2). 
THIS LEVEL OF 2 X (10-2) MEANS THAT NO MORE THAN TWO OUT OF ONE HUNDRED PEOPLE EXPOSED FOR THEIR ENTIRE
LIFETIMES ARE AT RISK OF DEVELOPING CANCER FROM INGESTING THIS CONTAMINATED WELL WATER.  ONE GROUND WATER
RECEPTOR, THE NORRISTOWN STATE HOSPITAL, HAS BEEN IDENTIFIED ON THE NORTH SIDE OF THE RIVER. SAMPLING RESULTS
FROM THIS WELL INDICATE THAT SITE-RELATED COMPOUNDS HAVE NOT IMPACTED THE WATER QUALITY USED AT THE HOSPITAL.

   TOXICITY ASSESSMENT

THE RELATIONSHIP BETWEEN THE EXTENT OF EXPOSURE TO A CONTAMINANT AND THE POTENTIAL FOR ADVERSE EFFECTS WAS
EVALUATED DURING THE TOXICITY ASSESSMENT PROCESS IN THE OFF-SITE RI/FS.  CANCER POTENCY FACTORS (CPFS)   WERE
IDENTIFIED FOR POTENTIAL CARCINOGENIC CONTAMINANTS, AND REFERENCE DOSES (RFDS) (WHICH ARE LABELLED 'AIC', 
'AIS', OR 'ADI')   WERE IDENTIFIED FOR CHEMICALS EXHIBITING NONCARCINOGENIC EFFECTS.  CPFS AND   RFDS USED
FOR THE TOXICITY ASSESSMENT ARE PRESENTED IN TABLE 3.

CANCER POTENCY FACTORS (CPFS) HAVE BEEN DEVELOPED BY EPA'S CARCINOGENIC ASSESSMENT GROUP FOR ESTIMATING
EXCESS LIFETIME CANCER RISKS ASSOCIATED WITH EXPOSURE TO POTENTIALLY CARCINOGENIC CHEMICALS.  CPFS, WHICH ARE
EXPRESSED IN UNITS OF (MG/KG-DAY)-1, ARE MULTIPLIED BY THE ESTIMATED INTAKE OF A POTENTIAL CARCINOGEN, IN
MG/KG-DAY, TO PROVIDE AN UPPER-BOUND ESTIMATE OF THE EXCESS LIFETIME CANCER RISK ASSOCIATED WITH   EXPOSURE
AT THAT INTAKE LEVEL.  THE TERM "UPPER BOUND" REFLECTS THE CONSERVATIVE ESTIMATE OF THE RISKS CALCULATED FROM
THE CPF.  USE OF THIS APPROACH MAKES UNDERESTIMATION OF THE ACTUAL CANCER RISK HIGHLY   UNLIKELY.  CANCER
POTENCY FACTORS ARE DERIVED FROM THE RESULTS OF HUMAN EPIDEMIOLOGICAL STUDIES OR CHRONIC ANIMAL BIOASSAYS TO
WHICH ANIMAL-TO-HUMAN EXTRAPOLATION AND UNCERTAINTY FACTORS HAVE BEEN APPLIED.

REFERENCE DOSES (RFDS) HAVE BEEN DEVELOPED BY EPA FOR INDICATING THE POTENTIAL FOR ADVERSE HEALTH EFFECTS
FROM EXPOSURE EXPRESSED IN UNITS OF MG/KG-DAY, ARE ESTIMATES OF LIFETIME DAILY EXPOSURE LEVELS FOR HUMANS, 
INCLUDING SENSITIVE INDIVIDUALS WHICH ARE BELIEVED NOT TO CAUSE ADVERSE HEALTH EFFECTS.  ESTIMATED INTAKES OF
CHEMICALS FROM ENVIRONMENTAL MEDIA (E.G., THE AMOUNT OF A CHEMICAL INGESTED FROM CONTAMINATED DRINKING  
WATER) CAN BE COMPARED TO THE RFD.  RFDS ARE DERIVED FROM HUMAN EPIDEMIOLOGICAL STUDIES OR ANIMAL STUDIES TO
WHICH UNCERTAINTY FACTORS HAVE BEEN APPLIED (E.G., TO ACCOUNT FOR THE USE OF ANIMAL DATA TO PREDICT EFFECTS
ON HUMANS).  THESE UNCERTAINTY FACTORS HELP ENSURE THAT THE RFDS WILL NOT UNDERESTIMATE THE POTENTIAL FOR
ADVERSE NONCARCINOGENIC EFFECTS TO OCCUR.

   COMPARISON TO APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARS)

   GROUNDWATER CONTAMINANT-SPECIFIC ARARS

FOR THE PURPOSES OF THE THIRD ADDENDUM FOCUSED FS, EFFLUENT LIMITS AFTER GROUNDWATER TREATMENT WERE DERIVED
IN THE OFF-SITE OPERABLE UNIT FS FROM THOSE ARARS APPLICABLE TO THE RIVER.  WHEN MORE THAN ONE EFFLUENT LIMIT
WAS AVAILABLE FOR A GIVEN COMPOUND, THE MOST STRINGENT OF THE LIMITS WAS EMPLOYED.  THESE INCLUDE THE
DISCHARGE LIMITS ASSIGNED BY PADER, MCLGS, AND SURFACE WATER CRITERIA (TABLE 4).  AS SHOWN ON TABLE 4, THERE
ARE MANY COMPOUNDS DETECTED IN THE GROUNDWATER IN THE DEEP AQUIFER THAT DO NOT HAVE EFFLUENT LIMITS.  FOR
THESE COMPOUNDS, RISK-BASED CONCENTRATIONS WERE DERIVED IN THE OFF-SITE OPERABLE UNIT FS.  SINCE THESE
CONCENTRATIONS ARE DERIVED BASED ON HUMAN CONSUMPTION, THEY ARE APPLICABLE "AT THE TAP", AND WERE ADJUSTED TO
ACCOUNT FOR DILUTION THAT COULD OCCUR BETWEEN THE CRIB INTAKE ON THE RIVER AND THE EFFLUENT POINT OF
DISCHARGE TO THE RIVER.  IN ADDITION TO EFFLUENT LIMITS AND RISK-BASED STANDARDS, THERE IS A REPORTING
REQUIREMENT FOR NON-REGULATED ORGANIC COMPOUNDS IN THE RIVER OF 0.5 PPB.  THIS VALUE IS BEING USED AS THE
ACCEPTABLE CONCENTRATION AT THE RIVER CRIB FOR 1,2,3-TRICHLOROPROPANE AGAINST WHICH THE EFFECTIVENESS OF THE
INTERIM GROUND WATER RECOVERY SYSTEM IS BEING MONITORED.



THE PENNSYLVANIA ARAR FOR GROUNDWATER FOR HAZARDOUS SUBSTANCES IS THAT ALL GROUNDWATER MUST BE REMEDIATED TO
"BACKGROUND" QUALITY AS SPECIFIED BY 25 PA CODE SECTIONS 264.90 THROUGH 264.100, FORMERLY 25 PA CODE  
SECTION 75.264(N).  THE COMMONWEALTH OF PENNSYLVANIA ALSO MAINTAINS THAT THE REQUIREMENT TO REMEDIATE TO
"BACKGROUND" IS ALSO FOUND IN OTHER LEGAL AUTHORITIES.

   RISK CHARACTERIZATION

EXCESS LIFETIME CANCER RISKS FOR THE TYSON'S SITE WERE DETERMINED BY MULTIPLYING THE DAILY INTAKE OF
CHEMICALS FROM ENVIRONMENTAL MEDIA BY THE CANCER POTENCY FACTORS.  THESE RISKS ARE PROBABILITIES EXPRESSED IN
SCIENTIFIC NOTATION (I.E., 1 X (10-6)).  AN EXCESS LIFETIME CANCER RISK OF 1 X (10-6) INDICATES THAT AN
INDIVIDUAL HAS A ONE IN A MILLION CHANCE OF DEVELOPING CANCER AS A RESULT OF SITE-RELATED EXPOSURE TO A  
CARCINOGEN OVER A 70-YEAR LIFETIME.  THE EPA RECOMMENDED UPPER BOUND FOR LIFETIME CANCER RISKS IS BETWEEN 1 X
(10-4) AND 1 X (10-7) HOWEVER, THE POINT OF DEPARTURE, AS DESCRIBED IN THE NCP, IS CONSIDERED TO BE 1 X
(10-6).  SEE 40 CFR 300.430.

THE ESTIMATED EXCESS LIFETIME CANCER RISKS FOR INGESTION BY AN OFF-SITE ADULT IS 2 X (10-2).

POTENTIAL CONCERN FOR NONCARCINOGENIC EFFECTS OF A SINGLE CONTAMINANT IN A SINGLE MEDIUM IS EXPRESSED AS THE
HAZARD QUOTIENT (HQ) (I.E., THE RATIO OF THE ESTIMATED INTAKE DERIVED FROM THE CONTAMINANT CONCENTRATION IN A
GIVEN MEDIUM TO THE CONTAMINANT'S REFERENCE DOSE).  THE HQS FOR ALL CONTAMINANTS IN A MEDIUM ARE ADDED TO
OBTAIN THE HAZARD INDEX (HI).  THE HI PROVIDES A REFERENCE POINT FOR GAUGING THE SIGNIFICANCE OF MULTIPLE
CONTAMINANT EXPOSURES WITHIN A SINGLE MEDIUM OR ACROSS MEDIA.  A HAZARD INDEX LESS THAN OR EQUAL TO 1
INDICATES THAT THERE IS NO SIGNIFICANT RISK OF ADVERSE HEALTH EFFECTS.

THE HI DERIVED FOR THE GROUNDWATER MEDIUM IS SUMMARIZED BELOW:

   EXPOSURE TO GROUND WATER

       POPULATION               INGESTION

       OFFSITE ADULT            28

THE RESULTS OF THE ESTIMATED EXCESS LIFETIME CANCER RISKS AND NONCARCINOGENIC HAZARD INDICES INDICATE THE
PRIMARY ADVERSE HEALTH RISK POSED BY THE TYSON'S SITE IS DUE TO POTENTIAL INGESTION OF OFFSITE CONTAMINATED
GROUND WATER FROM THE DEEP AQUIFER.  CANCER RISKS FOR EXPOSURE TO SURFACE WATER (I.E. SCHUYLKILL RIVER ARE
WITHIN THE EPA RECOMMENDED GUIDELINES. THUS, BOTH THE CANCER  RISK AND HAZARD INDEX   JUSTIFY A REMEDIAL
ACTION AT THIS SITE.

ACTUAL OR THREATENED RELEASES OF HAZARDOUS SUBSTANCES FROM THIS SITE, IF NOT ADDRESSED BY IMPLEMENTING THE
RESPONSE ACTION SELECTED IN THE ROD, MAY PRESENT AN IMMINENT AND SUBSTANTIAL ENDANGERMENT TO PUBLIC HEALTH,
WELFARE, OR THE ENVIRONMENT.

   #DA
   DESCRIPTION OF ALTERNATIVES

AS DESCRIBED IN THE THIRD ADDENDUM INVESTIGATION REPORT, HYDRAULIC GRADIENTS NORTH OF THE SCHUYLKILL RIVER
ARE NOT FULLY DEFINED AND THE POTENTIAL FOR DISCHARGE OF CONTAMINATED GROUNDWATER TO THE RIVER OR FURTHER
NORTHWARD MIGRATION OF SITE-RELATED COMPOUNDS CANNOT BE FULLY QUANTIFIED.  THEREFORE, THIS DISCUSSION OF
REMEDIAL ALTERNATIVES EXTENDS ONLY TO THE NORTH BANK OF THE RIVER.  SOME FURTHER INVESTIGATION OF THE   NORTH
SIDE OF THE RIVER WILL BE PERFORMED AS PART OF THE DESIGN AND CONSTRUCTION OF ANY ALTERNATIVE SELECTED.  THE
ALTERNATIVES EVALUATED INCLUDE THE BEST DEMONSTRATED AVAILABLE TECHNOLOGY (BDAT) TO ACHIEVE THE PRIMARY
TREATMENT LEVEL AS DEFINED BY EFFLUENT LIMITATIONS.  THE FOUR REMEDIAL ALTERNATIVES EVALUATED IN THE FOCUSED
FS ARE BRIEFLY SUMMARIZED BELOW:

   ALTERNATIVE #1                                             NO ACTION

   THE SUPERFUND PROGRAM IS REQUIRED TO EVALUATE THE "NO ACTION"
   ALTERNATIVE. FOR THE TYSON'S SITE, THE NO ACTION ALTERNATIVE WOULD
   CONSIST OF NO ADDITIONAL REMEDIAL ACTION BEYOND THE OPERATION OF THE
   INTERIM GROUND WATER RECOVERY AND TREATMENT SYSTEM ON THE SOUTH BANK OF
   THE RIVER, AND CONTINUED MONITORING OF ITS EFFECTIVENESS.  THIS
   ALTERNATIVE WOULD BE SELECTED ONLY IF THE SITE POSED LITTLE OR NO RISK
   TO PUBLIC HEALTH OR THE ENVIRONMENT FROM HAZARDOUS SUBSTANCES AS



   ADDRESSED IN THE SUPERFUND LAW.  LONG-TERM MONITORING (30 YEARS) OF THE
   GROUNDWATER, SURFACE WATER AND SEDIMENT WOULD BE PERFORMED.

   THERE ARE NO CAPITAL COSTS ASSOCIATED WITH THE NO ACTION ALTERNATIVE.
   THE ANNUAL OPERATION AND MAINTENANCE COSTS INCLUDING MONITORING ARE
   ESTIMATED TO BE $330,000.  PRESENT NET WORTH FOR 30 YEARS, USING A 10
   PERCENT DISCOUNT RATE, WOULD BE $3,100,000.

   ALTERNATIVE #2                         EXTENSION OF INTERIM
                                          GROUND WATER RECOVERY
                                          SYSTEM

   THIS ALTERNATIVE EXPANDS THE EXISTING INTERIM GROUND WATER RECOVERY
   SYSTEM FROM SEVEN GROUND WATER RECOVERY WELLS TO THIRTEEN GROUND WATER
   RECOVERY WELLS.  UNDER THIS ALTERNATIVE, THREE ADDITIONAL RECOVERY WELLS
   WOULD BE INSTALLED TO DEPTHS OF 185 FEET AND FOUR OF THE EXISTING WELLS
   WOULD BE DEEPENED TO THE SAME DEPTH TO EXTEND THE GROUND WATER CAPTURE
   ZONE ON THE SOUTH SIDE OF THE RIVER TO ITS FULL DESIGNED VERTICAL AND
   HORIZONTAL EXTENT. ALSO, A LONG TERM (30 YEAR) MONITORING PROGRAM
   CONSISTING OF GROUNDWATER, SURFACE WATER AND SEDIMENT SAMPLING WOULD BE
   IMPLEMENTED.

   THE IMPLEMENTATION REQUIREMENTS FOR THIS ALTERNATIVE ARE MINIMAL AND THE
   ESTIMATED IMPLEMENTATION TIMEFRAME IS EXPECTED TO BE 8 MONTHS.  THE
   GROUNDWATER RESTORATION TIMEFRAME IS AT LEAST 30 YEARS. INSTITUTIONAL
   CONTROLS WOULD ALSO BE IMPLEMENTED AS PART OF THIS ALTERNATIVE.

   THE CAPITAL COST FOR INSTALLATION OF THE ADDITIONAL WELLS AND DEEPENING
   THE EXISTING WELLS IS ESTIMATED TO BE $550,000.  THE ANNUAL OPERATION
   AND MAINTENANCE COSTS INCLUDING MONITORING ARE ESTIMATED TO BE $440,000.
   PRESENT NET WORTH COST FOR 30 YEARS, USING A 10 PERCENT DISCOUNT RATE,
   WOULD BE $4,700,000.

   ALTERNATIVE #3A                        GROUNDWATER RECOVERY ON
                                                    BARBADOS ISLAND

   THIS ALTERNATIVE INCLUDES THE INSTALLATION OF RECOVERY WELLS ON BARBADOS
   ISLAND IN ADDITION TO THE EXTENDED WELL NETWORK ON THE SOUTH SIDE OF THE
   SCHUYLKILL RIVER, AS DISCUSSED IN ALTERNATIVE 2.  THIS ALTERNATIVE WOULD
   BE DESIGNED TO CAPTURE GROUND WATER AFFECTED BY SITE-RELATED COMPOUNDS
   EMANATING FROM SOURCES ON THE SOUTH SIDE OF THE RIVER AND BENEATH
   BARBADOS ISLAND.  TREATMENT OF GROUND WATER RECOVERED FROM WELLS ON
   BARBADOS ISLAND WOULD REQUIRE PIPING THE RECOVERED GROUND WATER BENEATH
   THE SCHUYLKILL RIVER TO THE EXISTING TREATMENT FACILITY ON THE SOUTH
   SIDE OF THE RIVER. THE EXISTING TREATMENT FACILITY WOULD NEED TO BE
   UPGRADED TO ACCOMMODATE THE ADDITIONAL VOLUME.

   THE IMPLEMENTATION REQUIREMENTS FOR THIS ALTERNATIVE INCLUDE GAINING
   ACCESS TO BARBADOS ISLAND AND OBTAINING  PERMITS FROM THE DELAWARE RIVER
   BASIN COMMISSION (DRBC).  THE ESTIMATED TIMEFRAME TO IMPLEMENT THIS
   ALTERNATIVE IS EXPECTED TO BE AT LEAST 2 YEARS.  THE GROUNDWATER
   RESTORATION TIMEFRAME IS AT LEAST 30 YEARS.  INSTITUTIONAL CONTROLS
   WOULD ALSO BE IMPLEMENTED AS PART OF THIS ALTERNATIVE.

   THE ESTIMATED CAPITAL COST FOR THIS ALTERNATIVE WOULD BE $2,200,000.
   THE ANNUAL OPERATION AND MAINTENANCE COSTS INCLUDING  MONITORING ARE
   ESTIMATED TO BE $840,000.  PRESENT NET WORTH COSTS FOR 30 YEARS USING A
   10 PERCENT DISCOUNT RATE WOULD BE $10,100,000.

   ALTERNATIVE # 3B                                 GROUND WATER RECOVERY
                                                    AND TREATMENT ON
                                                    BARBADOS ISLAND



   THIS ALTERNATIVE INCLUDES THE INSTALLATION OF RECOVERY WELLS ON BARBADOS
   ISLAND IN ADDITION TO THE EXTENDED WELL NETWORK ON THE SOUTH SIDE OF THE
   SCHUYLKILL RIVER AS DISCUSSED IN ALTERNATIVE 2.  THIS ALTERNATIVE WOULD
   ALSO REQUIRE THE CONSTRUCTION OF A GROUND WATER TREATMENT FACILITY ON
   BARBADOS ISLAND.  THE TREATMENT FACILITY WOULD BE SIMILAR TO THE
   EXISTING TREATMENT FACILITY ON THE SOUTH SIDE OF THE RIVER.  THIS
   ALTERNATIVE WOULD ALSO BE DESIGNED TO CAPTURE GROUND WATER AFFECTED BY
   SITE-RELATED COMPOUNDS EMANATING FROM SOURCES ON THE SOUTH SIDE OF THE
   RIVER AND BENEATH BARBADOS ISLAND.

   THE ESTIMATED CAPITAL COST FOR THIS ALTERNATIVE WOULD BE $5,200,000.
   THE ANNUAL OPERATION AND MAINTENANCE COSTS INCLUDING MONITORING ARE
   ESTIMATED TO BE $890,000.  PRESENT NET WORTH COST USING A 10 PERCENT
   DISCOUNT RATE WOULD BE $13,500,000.

   THE IMPLEMENTATION REQUIREMENTS FOR THIS ALTERNATIVE INCLUDE GAINING
   ACCESS TO BARBADOS ISLAND AND OBTAINING PERMITS FROM THE DRBC AND THE
   ARMY CORPS OF ENGINEERS.  THE ESTIMATED TIMEFRAME TO IMPLEMENT THIS
   ALTERNATIVE IS EXPECTED TO BE AT LEAST 2 YEARS.  THE GROUNDWATER
   RESTORATION TIMEFRAME IS AT LEAST 30 YEARS.  INSTITUTIONAL CONTROLS
   WOULD BE IMPLEMENTED AS PART OF THIS ALTERNATIVE.

   COMPARATIVE ANALYSIS OF ALTERNATIVE

A DETAILED ANALYSIS WAS PERFORMED ON THE FOUR ALTERNATIVES USING THE NINE EVALUATION CRITERIA PRESENTED IN
TABLE 5 IN ORDER TO SELECT A REMEDY.  THE FOLLOWING IS A SUMMARY OF THE COMPARISON OF EACH ALTERNATIVES'
STRENGTH AND WEAKNESS WITH RESPECT TO THE NINE EVALUATION CRITERIA.

   OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

IT IS ANTICIPATED THAT THE EFFLUENT LIMITS (TABLE 2) FOR THE DISCHARGE OF TREATED GROUND WATER WOULD BE MET
FOR ALL FOUR ALTERNATIVES.  AS REPORTED IN THE THIRD ADDENDUM INVESTIGATION REPORT, THERE IS NO   APPARENT
IMPACT TO RIVER WATER QUALITY FROM GROUNDWATER DISCHARGING TO THE RIVER FROM THE VICINITY OF THE ISLAND. 
THIS WAS CONCLUDED SINCE THE PUMPING ON THE SOUTH SIDE OF THE RIVER HAS NO APPARENT IMPACT AT THE  MONITORING
WELLS ON THE ISLAND AND SINCE THE CONCENTRATION OF 1,2,3-TRICHLOROPROPANE IN THE RIVER AS NOTED ABOVE HAS
BEEN ESSENTIALLY REDUCED TO BELOW THE 0.5 PPB REPORTING LIMIT.  APPARENTLY, ANY GROUNDWATER IN THE VICINITY
OF THE ISLAND WHICH DISCHARGES TO THE RIVER DOES NOT HAVE A MEASURABLE IMPACT ON RIVER WATER QUALITY.

ALTERNATIVES 3A AND 3B PROTECT HUMAN HEALTH AND THE ENVIRONMENT BY CAPTURING GROUND WATER AFFECTED BY
SITE-RELATED COMPOUNDS EMANATING FROM SOURCES ON THE SOUTH SIDE OF THE RIVER AND BENEATH BARBADOS ISLAND,  
THEREBY REDUCING THE POTENTIAL FOR FURTHER MIGRATION OF CONTAMINANTS TO THE NORTH SIDE OF THE RIVER. 
EFFLUENT LIMITS FOR THE DISCHARGE OF TREATED GROUND WATER TO THE RIVER WOULD BE MET FOR ALL FOUR  
ALTERNATIVES.

   COMPLIANCE WITH ARARS

SARA REQUIRES THAT REMEDIAL ACTIONS MEET APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARS) OF OTHER
ENVIRONMENTAL LAWS.  THESE LAWS MAY INCLUDE: THE TOXIC SUBSTANCES CONTROL ACT, THE CLEAN WATER ACT,   THE
RESOURCE CONSERVATION AND RECOVERY ACT, AND ANY STATE LAW WHICH HAS STRICTER REQUIREMENTS THAN THE
CORRESPONDING FEDERAL LAW.

A "LEGALLY APPLICABLE" REQUIREMENT IS ONE WHICH WOULD LEGALLY APPLY TO THE RESPONSE ACTION IF THAT ACTION
WERE NOT TAKEN PURSUANT TO SECTIONS 104, 106, OR 122 OF CERCLA.  A "RELEVANT" AND APPROPRIATE REQUIREMENT IS
ONE THAT, WHILE NOT "APPLICABLE", IS DESIGNED TO APPLY TO PROBLEMS SUFFICIENTLY SIMILAR THAT THEIR
APPLICATION IS APPROPRIATE.  A LIST OF ARAR'S FOR EACH OF THE CONSIDERED ALTERNATIVES IS PRESENTED IN TABLE
6. ALL OF THE ALTERNATIVES WILL MEET ARAR'S, AND NO WAIVERS WILL BE REQUIRED.

   LONG-TERM EFFECTIVENESS AND PERMANENCE

THE PRESENCE OF THE DNAPL IN THE DEEP AQUIFER WILL REQUIRE THAT GROUND WATER RECOVERY TO MINIMIZE THE
DISCHARGE OF SITE-RELATED COMPOUNDS TO THE RIVER BE CONDUCTED FOR A PROLONGED PERIOD.  THE LENGTH OF TIME  
REQUIRED CANNOT BE PREDICTED AT THIS TIME, BUT CAN BE EVALUATED AT EACH OF THE FIVE-YEAR EFFECTIVENESS
REVIEWS AS MORE INFORMATION ON THE OCCURRENCE, NATURE, AND RECOVERABILITY OF DNAPLS BECOMES AVAILABLE, BOTH



FOR THE SITE AND IN THE SCIENTIFIC COMMUNITY.

FOR EACH OF THE ALTERNATIVES, LONG-TERM MANAGEMENT WILL BE REQUIRED, INCLUDING MONITORING OF THE
EFFECTIVENESS OF THE RECOVERY AND TREATMENT SYSTEM.  DURING OPERATION OF THE TREATMENT SYSTEM(S), MONITORING
OF THE RIVER WATER AND GROUND WATER QUALITY AND TREATMENT SYSTEM EFFLUENT WILL BE REQUIRED.  CONTINGENCIES
FOR MODIFYING ANY OF THE ALTERNATIVES AND, THEREFORE, PROVIDING ADDITIONAL PROTECTION TO THE RIVER WATER
RECEPTORS WILL BE REQUIRED FOR EACH OF THE ALTERNATIVES.

   REDUCTION IN MOBILITY, TOXICITY, OR VOLUME (MTV)

THE NEED TO RECOVER GROUND WATER ESTABLISHES FROM THE OUTSET THE NEED FOR REDUCING THE TOXICITY AND VOLUME OF
THE SITE-RELATED COMPOUNDS IN THE SCHUYLKILL RIVER.  SITE-RELATED COMPOUND TOXICITY AND VOLUME IN THE   RIVER
ARE REDUCED BY GROUND WATER RECOVERY AS SHOWN BY THE PROVEN EFFECTIVENESS OF THE INTERIM GROUND WATER
RECOVERY SYSTEM.  ALL FOUR ALTERNATIVES INCORPORATE TREATMENT.  FOR THE PURPOSE OF THIS FFS, IT IS  
ANTICIPATED THAT TREATMENT FOR ALTERNATIVES 3A AND 3B WILL BE AQUA DETOX, AS IT IS FOR ALTERNATIVES 1 AND 2. 
IT IS ANTICIPATED THAT AQUA DETOX WILL CONTINUE TO MEET THE LIMITS ESTABLISHED FOR THE SITE.  UPON  
COMPLETION OF ADDITIONAL STUDIES TO BE CONDUCTED DURING THE DESIGN OF A POTENTIAL RECOVERY SYSTEM ON THE
ISLAND, IT MAY BE DETERMINED THAT ANOTHER TREATMENT ALTERNATIVE WOULD BE MORE SUITABLE FOR ALTERNATIVE 3A  
AND 3B.  INFORMATION SUCH AS VOLUME AND CONCENTRATION OF COMPOUNDS TO BE TREATED COULD DICTATE CHOOSING A
MORE APPROPRIATE TREATMENT SYSTEM OF THE GROUND WATER RECOVERED FROM THE ISLAND WELLS.

ACCORDING TO AWD TECHNOLOGIES, INC. AQUA DETOX IS CAPABLE OF REMOVING 92 OF THE 110 VOLATILE COMPOUNDS LISTED
IN CFR 40, JULY 1, 1986, BY THE EPA.  FURTHER, SUCH SYSTEMS HAVE THE DEMONSTRATED CAPABILITY TO REMOVE THESE
COMPOUNDS TO THE VERY LOW PARTS PER BILLION PPB RANGE.  THIS REPRESENTS REMEDIATION THAT GOES SEVERAL ORDERS
OF MAGNITUDE BEYOND THAT OF CONVENTIONAL STRIPPING SYSTEMS, SINCE CONVENTIONAL STRIPPERS WILL NORMALLY
ACHIEVE ONLY 80 TO 95 PERCENT REMOVAL, THUS REQUIRING ADDITIONAL TREATMENT.  TYPICALLY, CARBON BEDS ARE ADDED
TO ATTAIN FINAL WATER EFFLUENT LEVELS IN THE PPB RANGE THAT ARE REQUIRED BY CURRENT   ENVIRONMENTAL
STANDARDS.  WITH AQUA DETOX, CARBON BEDS ARE TYPICALLY NOT REQUIRED.

   SHORT-TERM EFFECTIVENESS

EACH OF THE ALTERNATIVES DESCRIBED CONSISTS OF PUMPING AND TREATING GROUND WATER SUCH THAT THE WATER QUALITY
AT THE PENNSYLVANIA AMERICAN WATER COMPANY CRIB INTAKE IS MAINTAINED AT THE ACCEPTABLE LEVELS   CURRENTLY
ACHIEVED BY ALTERNATIVE 1.  FROM THE DATA OBTAINED, THE INTERIM GROUND WATER RECOVERY SYSTEM (ALTERNATIVE 1)
HAD THE IMMEDIATE IMPACT OF IMPROVING THE RIVER WATER QUALITY AT THE CRIB INTAKE BY   REDUCING THE
1,2,3-TRICHLOROPROPANE CONCENTRATION TO BELOW THE 0.5 PPB REPORTING LIMIT.  ALTERNATIVES 3A AND 3B WOULD
PROVIDE PREVENTION OF FURTHER MIGRATION OF CONTAMINANTS BEYOND THE NORTH BANK OF THE RIVER.

FOR ALTERNATIVES 3A AND 3B GROUND WATER TREATMENT WOULD INCLUDE EITHER THE CONSTRUCTION OF A TREATMENT
FACILITY ON BARBADOS ISLAND OR PIPING RECOVERED GROUND WATER ACROSS A NAVIGABLE SECTION OF THE SCHUYLKILL  
RIVER TO THE TREATMENT SYSTEM ON THE SOUTH SIDE OF THE RIVER. SHORT-TERM RISKS FOR WORKERS WOULD BE
ASSOCIATED WITH THE CONSTRUCTION OF THE PIPE LINE, THE UPGRADED TREATMENT FACILITY OR A NEW TREATMENT  
FACILITY, AND THE INSTALLATION OF WELLS ON BARBADOS ISLAND.  FOR ALTERNATIVES 1 AND 2, THE TREATMENT FACILITY 
HAS ALREADY BEEN CONSTRUCTED.  ALTERNATIVE 2 WOULD REQUIRE THE INSTALLATION OF ADDITIONAL   RECOVERY WELLS
AND, THUS, THERE WOULD BE A NEED TO SAFEGUARD THE HEALTH AND SAFETY OF SITE WORKERS DURING DRILLING AND WELL
INSTALLATION.

THE RISK OF EXPOSURE TO RESIDUALS GENERATED DURING WATER TREATMENT IS EXPECTED TO BE MINIMAL, AS ORGANIC
RESIDUALS WOULD BE TAKEN OFF-SITE IN CLOSED CONTAINERS FOR ALL OF THE ALTERNATIVES.  IF CONTAMINATED GROUND
WATER IS PIPED ACROSS THE SCHUYLKILL RIVER FOR ALTERNATIVE 3B, THE PIPE COULD POTENTIALLY FAIL AND
CONTAMINATED WATER COULD BE RELEASED DIRECTLY TO THE SCHUYLKILL RIVER.  PRECAUTIONS AGAINST FAILURE OF THE
PIPING MONITORING FOR LEAK DETECTION WOULD BE REQUIRED.

   IMPLEMENTABILITY

THE INTERIM GROUND WATER RECOVERY SYSTEM HAS BEEN ON-LINE FOR OVER A YEAR AND AS DESCRIBED PREVIOUSLY, HAS
BEEN SHOWN TO BE EFFECTIVE AT REDUCING THE DISCHARGE FROM THE DEEP AQUIFER OF SITE-RELATED COMPOUNDS TO THE
RIVER.  THE TREATMENT SYSTEM FOR THE INTERIM GROUND WATER RECOVERY SYSTEM WAS SIZED TO HANDLE ANTICIPATED
FLOWS AND CONCENTRATIONS FOR THE 13 WELL FULL GROUND WATER RECOVERY SYSTEM SO IMPLEMENTABILITY OF BRINGING ON
LINE THE ADDITIONAL WELLS ON THE SOUTH SIDE OF THE RIVER (ALTERNATIVE 2) WOULD ONLY REQUIRE THE INSTALLATION
OF THE WELLS AND ASSOCIATED PUMPS, PIPING, AND HARDWARE.

IMPLEMENTING ALTERNATIVES 3A AND 3B WILL REQUIRE GAINING ACCESS TO BARBADOS ISLAND FROM PENNSYLVANIA ELECTRIC



POWER COMPANY (PECO) FOR INSTALLATION OF RECOVERY WELLS AND POSSIBLY A TREATMENT FACILITY. IF THE RECOVERED
GROUND WATER WERE TO BE TREATED AT A FACILITY ON THE SOUTH SIDE OF THE RIVER, THE WATER WOULD HAVE TO BE
PIPED EITHER OVER OR UNDER THE RIVER (COST ESTIMATES HAVE ONLY BEEN DEVELOPED FOR INSTALLING A PIPE UNDER THE
RIVER).  THIS WILL REQUIRE EXTENSIVE PERMITTING AND MONITORING.  PERMIT REQUIREMENTS, SUCH AS NPDES, MAY NEED
TO BE REVISITED FOR ALTERNATIVES 2 AND 3.  A PERMIT MUST ALSO BE SECURED FROM THE DELAWARE RIVER BASIN
COMMISSION (DRBC) FOR ALTERNATIVE 3A AND 3B.  A PERMIT FROM THE ARMY CORPS OF ENGINEER WILL BE REQUIRED FROM
THE CONSTRUCTION OF PIPELINE AS DESCRIBED IN ALTERNATIVE 3A.

   COST

FOR ALTERNATIVE 1, THE ESTIMATED O&M COSTS ARE $330,000.  FOR ALTERNATIVE 2, THE ESTIMATED CAPITAL AND O&M
COSTS FOR $520,000 AND $440,000, RESPECTIVELY.  FOR ALTERNATIVE 3 IN WHICH A PIPE IS USED TO BRING RECOVERED
GROUND WATER FROM BARBADOS ISLAND TO THE EXISTING AQUA DETOX TREATMENT FACILITY, THE ESTIMATED CAPITAL COSTS
AND O&M COSTS ARE $2.2 MILLION AND $840,000, RESPECTIVELY.  IF ALTERNATIVE 3 INCLUDES THE   CONSTRUCTION OF
AN AQUA DETOX TREATMENT FACILITY ON BARBADOS ISLAND, THE ESTIMATED CAPITAL AND O&M COSTS FOR THIS ALTERNATIVE
ARE ABOUT $5.2 MILLION AND $890,000, RESPECTIVELY.  ALL THREE ALTERNATIVES WILL REQUIRE SIMILAR LEVELS OF
MONITORING TO DETERMINE SHORT- AND LONG-TERM EFFECTIVENESS.

   STATE ACCEPTANCE

THE COMMONWEALTH OF PENNSYLVANIA HAS CONCURRED WITH THE SELECTED REMEDIAL ALTERNATIVE.

   COMMUNITY ACCEPTANCE

COMMUNITY ACCEPTANCE IS ASSESSED IN THE ATTACHED RESPONSIVENESS SUMMARY. THE RESPONSIVENESS SUMMARY PROVIDES
A THOROUGH REVIEW OF THE PUBLIC COMMENTS RECEIVED ON THE RI/FS AND THE PROPOSED PLAN, AND USEPA'S AND PADER'S
RESPONSES TO THE COMMENTS RECEIVED.

   #DSR
   DESCRIPTION OF THE SELECTED REMEDY

AFTER CAREFUL CONSIDERATION OF THE PROPOSED REMEDIAL ALTERNATIVES, EPA'S PREFERRED ALTERNATIVE FOR THE
TYSON'S SITE IS ALTERNATIVE 3A, GROUNDWATER RECOVERY ON BARBADOS ISLAND.  UNDER THIS ALTERNATIVE, GROUNDWATER
RECOVERY WELLS WOULD BE INSTALLED ON BARBADOS ISLAND AND ALSO ON THE SOUTH SIDE OF THE RIVER TO EXTEND THE
EXISTING WELL NETWORK TO 13 RECOVERY WELLS.  THIS ALTERNATIVE WOULD BE DESIGNED TO CAPTURE   GROUNDWATER
AFFECTED BY SITE-RELATED COMPOUNDS EMANATING FROM SOURCES ON THE SOUTH SIDE OF THE RIVER AND BENEATH BARBADOS
ISLAND.  THE POINT OF COMPLIANCE WILL BE THROUGHOUT THE CONTAMINATED PLUME OUTSIDE THE AREAS OVERLYING KNOWN
OR SUSPECTED DNAPL SOURCES.  CONTAMINATED GROUNDWATER RECOVERED FROM THE WELLS INSTALLED ON BARBADOS ISLAND
WOULD BE PIPED BENEATH THE RIVER TO THE EXISTING INTERIM GROUND WATER TREATMENT SYSTEM. THIS EXISTING
TREATMENT SYSTEM WOULD NEED TO BE UPGRADED TO ACCOMMODATE THE ADDITIONAL VOLUME.  THIS ALTERNATIVE WOULD ALSO
INCLUDE GROUNDWATER AND SURFACE WATER MONITORING TO ENSURE THE EFFECTIVENESS OF THE GROUNDWATER RECOVERY AND
TREATMENT AS MEASURED AGAINST THE ARAR'S IN TABLE 6 AND TO MONITOR THE CONCENTRATIONS OF CONTAMINANTS IN THE
GROUND WATER AND SURFACE WATER.  GROUNDWATER AND SURFACE WATER SAMPLING WILL BE PERFORMED FOR A PERIOD UP TO
FIVE YEARS WITH FORMAL REVIEW OF THE SITE AFTER 5 YEARS, PURSUANT TO SECTION 121 (C) OF CERCLA.  IF, DURING
THIS TIME, ADDITIONAL CONTAMINATION IS DETECTED, THE RISK POSED BY THAT CONTAMINATION WOULD BE DETERMINED AND
APPROPRIATE ACTION TAKEN.

IN ORDER TO CONTAIN THE DISSOLVED PLUME IMMEDIATELY OVERLYING THE DNAPL SOURCES AND TO RESTORE THE OTHER
CONTAMINATED PORTION OF THE AQUIFER TO ITS BENEFICIAL USE, THE REMEDIATION SYSTEM IMPLEMENTED IN THIS  
ALTERNATIVES WOULD OPERATE UNTIL SITE-SPECIFIC REMEDIATION GOALS ARE ACHIEVED.  THUS THE AQUIFER WOULD BE
REMEDIATED UNTIL THE CONTAMINANT LEVELS REACH THE MCLS, NON-ZERO MCLGS, OR BACKGROUND, WHICHEVER ARE   LOWER.

IF IMPLEMENTATION OF THE SELECTED REMEDY DEMONSTRATES, IN CORROBORATION WITH HYDROGEOLOGICAL AND CHEMICAL
EVIDENCE THAT IT WILL BE TECHNICALLY IMPRACTICABLE TO ACHIEVE AND MAINTAIN THE REMEDIATION GOALS THROUGHOUT
THE AREA OF ATTAINMENT, THE EPA IN CONSULTATION WITH THE COMMONWEALTH OF PENNSYLVANIA, INTENDS TO AMEND THE
ROD OR ISSUE AN EXPLANATION OF SIGNIFICANT DIFFERENCES TO INFORM THE PUBLIC OF ALTERNATIVE GROUNDWATER GOALS.

IT SHOULD BE NOTED, HOWEVER, THAT WHILE EPA HAS SELECTED THE BARBADOS ISLAND AS THE LOCATION OF THE RECOVERY
SYSTEM, A PUBLIC COMMENT SUBMITTED ON BEHALF OF CIBA-GEIGY COOPERATION (SEE THE RESPONSIVENESS   SUMMARY
ATTACHMENT TO THIS ROD) HAS SUGGESTED THAT ANOTHER LOCATION FOR PUMPING THE GROUNDWATER WOULD BE MORE
APPROPRIATE.  WHILE EPA DOES NOT HAVE SUFFICIENT DATA TO AGREE WITH THAT SUGGESTION IN ITS SELECTION OF THE
REMEDY, EPA IS AWARE THAT CIBA-GEIBY IS COLLECTING MORE DATA CONCERNING THAT ISSUE.  IF AS A RESULT OF THAT
DATA, EPA DECIDES TO LOCATE THE RECOVERY SYSTEM AT ANOTHER LOCATION, EPA WILL PUBLISH AN   EXPLANATION OF



SIGNIFICANT DIFFERENCE AT THAT TIME.

THE RATIONALE FOR SELECTION OF THIS ALTERNATIVE IS BASED ON FOUR FACTORS:

       1.   THE EXTENSION OF THE INTERIM GROUNDWATER RECOVERY SYSTEM TO 13
            WELLS ON THE SOUTH SIDE OF THE RIVER WILL FURTHER PREVENT THE
            DISCHARGE OF CONTAMINATED GROUND WATER TO THE RIVER.

       2.   THE INSTALLATION OF GROUND WATER RECOVERY WELLS ON BARBADOS
            ISLAND WILL PREVENT THE NORTHWARD MIGRATION OF CONTAMINATED
            GROUND WATER.

       3.   THE TREATING OF THE RECOVERED GROUND WATER BENEATH BARBADOS
            ISLAND AND ON THE SOUTH SIDE OF THE RIVER WILL HELP IN
            RESTORING THE BEDROCK AQUIFER.

       4.   THE SELECTED REMEDY OFFERS THE MOST COST-EFFECTIVE SOLUTION
            WHILE STILL PROVIDING ADEQUATE PROTECTION OF HUMAN HEALTH AND
            THE ENVIRONMENT.

   COST ESTIMATE FOR ALTERNATIVE 3A

   ESTIMATED INSTALLED CAPITAL COSTS

   INSTALLATION OF 13-WELL RECOVERY WELL SYSTEMS SOUTH        $520,000
   OF RIVER (COST DETAILED IN ALTERNATIVE II).

   INSTALLATION OF 6 WELLS/HEADER SYSTEM TO PIPELINE          $916,000
   BENEATH SCHUYLKILL RIVER.

   DESIGN AND PERMITTING (NOTE A MINIMUM OF 130               $70,000
   TO 150 DAY PENNSYLVANIA REVIEW PERIOD)

   INSTALLATION OF DOUBLE-WALLED LINE BENEATH SCHUYLKILL
   RIVER (350 GPM MAXIMUM DESIGNED FLOW)                      $450,000

   INSTALLATION OF INSTRUMENTATION, PUMPS,                    $75,000
   HOLDING TANK, AND PUMP STATION

   SYSTEM UPGRADES                                            $20,000
   (INFLUENT, EFFLUENT PUMPS, AND HARDWARE)

   CONTINGENCY (30 PERCENT FOR NEW CAPITAL COSTS)             $184,500

   ESTIMATED TOTAL INSTALLED CAPITAL COSTS                    $2,235,500

   ESTIMATED O&M COSTS

   ANNUAL TREATMENT SYSTEM O&M, INCLUDING                     $ 710,000

       ELECTRIC POWER
       PROPANE (STEAM)
       LABOR
       MAINTENANCE
       TWO LABORATORY SAMPLE/MONTH*
       DISPOSAL OF ORGANICS**

   MAINTENANCE OF RECOVERY WELLS, INCLUDING:                  $ 124,000
       SUBMERSIBLE PUMPS
       WELL HEADER
       WELL REHABILITATION

   ESTIMATED TOTAL O&M COSTS                                  $ 834,000



       * ANALYTICAL COST $2,000/SAMPLE.

      ** ORGANIC CONDENSATE DISPOSAL COST IS BASED ON 15 GALLONS/DAY
   PRODUCTION, WHICH HAS A DISPOSAL COST OF $6/GALLON

   #SD
   STATUTORY DETERMINATIONS

EPA'S PRIMARY RESPONSIBILITY AT SUPERFUND SITES IS TO IMPLEMENT REMEDIAL ACTIONS THAT ARE PROTECTIVE OF HUMAN
HEALTH AND THE ENVIRONMENT. SECTION 121 CERCLA ALSO ESTABLISHES SEVERAL OTHER STATUTORY REQUIREMENTS  AND
PREFERENCES.  THE SELECTED REMEDY MUST BE COST EFFECTIVE AND UTILIZE A PERMANENT SOLUTION TO THE MAXIMUM
EXTENT PRACTICABLE.  THE SELECTED REMEDIAL ACTION MUST COMPLY WITH ALL APPLICABLE OR RELEVANT AND  
APPROPRIATE REQUIREMENTS SET FORTH BY STATE AND FEDERAL ENVIRONMENTAL REGULATIONS, UNLESS SUCH REQUIREMENTS
ARE WAIVED IN ACCORDANCE WITH CERCLA SECTION 121.  FINALLY, EPA MUST CONSIDER THE STATUTORY PREFERENCE FOR
REMEDIAL ACTIONS THAT PERMANENTLY REDUCE THE TOXICITY, MOBILITY, AND VOLUME OF THE SITE-RELATED WASTES.  THE
FOLLOWING SECTIONS DISCUSS HOW THE SELECTED REMEDY MEETS THE STATUTORY REQUIREMENTS AND PREFERENCES SET FORTH
BY SECTION 121 OF CERCLA.

   PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

THE RISK AS ASSIGNED BY EPA AND ASSOCIATED WITH THE CONTAMINATED GROUND WATER ON THE NORTH SIDE OF THE RIVER
IDENTIFIED INGESTION OF THIS GROUNDWATER AS THE ONLY SIGNIFICANT EXPOSURE PATHWAY HAVING AN ADVERSE   EFFECT
ON HUMAN HEALTH OR THE ENVIRONMENT.  THE SELECTED REMEDY WOULD PROTECT HUMAN HEALTH AND THE ENVIRONMENT BY
CONTAINING THE CONTAMINATED GROUND WATER AND PREVENTING IT FROM MIGRATING FURTHER NORTH TOWARDS NORRISTOWN. 
ALSO, THE SELECTED REMEDY WOULD FURTHER PREVENT DISCHARGE OF CONTAMINATED GROUND WATER TO THE RIVER.

   COMPLIANCE WITH APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS

THE SELECTED REMEDIAL ACTION WILL COMPLY WITH ALL APPLICABLE OR RELEVANT AND APPROPRIATE LOCATION-, ACTION-,
AND CHEMICAL-SPECIFIC REQUIREMENTS (ARARS).  THE PENNSYLVANIA ARAR FOR GROUND WATER FOR HAZARDOUS  SUBSTANCES
IS THAT ALL GROUND WATER MUST BE REMEDIATED TO "BACKGROUND" QUALITY AS SPECIFIED BY 25 PA. CODE SECTIONS
264.90 THROUGH 264.100. THE COMMONWEALTH OF PENNSYLVANIA ALSO MAINTAINS THAT THE REQUIREMENT TO  REMEDIATE TO
BACKGROUND IS ALSO FOUND IN OTHER LEGAL AUTHORITIES.  A COMPLETE LISTING OF ARARS DEVELOPED DURING THE
COMPARATIVE ANALYSIS OF ALTERNATIVES IS PRESENTED IN TABLE THE ARARS SPECIFIC TO THE SELECTED   REMEDY ARE
PRESENTED BELOW.

   CHEMICAL-SPECIFIC ARARS

   *   25 PA CODE SECTION 264.90 THROUGH 264.100 "BACKGROUND"
       QUALITY FOR GROUND WATER REMEDIATION

   *   25 PA CODE SECTION 127.1, AND 127.11  PENNSYLVANIA AIR QUALITY STANDARDS

       *    25 PA CODE SECTION 123.1, 123.2, 123.31 AND 123.41,
            PENNSYLVANIA AIR QUALITY STANDARDS FOR ESTABLISHING AIR
            EMISSION LIMITATIONS FOR FUGITIVE, ODOR AND VISIBLE EMISSIONS.

       *    25 PA CODE SECTION 121.7, PROHIBITION OF AIR POLLUTION

       *    25 PA CODE SECTIONS 92.1 THROUGH 92.79, NATIONAL POLLUTION
            DISCHARGE ELIMINATION SYSTEM (NPDES) FOR TREATED GROUNDWATER
            DISCHARGE LIMITATIONS.

       *    25 PA CODE SECTIONS 93.1 THROUGH 93.9, ESTABLISH WATER QUALITY STANDARDS.

   LOCATION SPECIFIC ARARS

       *    25 PA CODE SECTIONS 269.22 AND 269.23, PROHIBITS SITTING OF
            TREATMENT FACILITIES IN THE 100-YEAR FLOODPLAIN AND IN
            WETLAND AREAS, RESPECTIVELY.

       *    25 PA CODE SECTION 105.1 THROUGH 105.423 REGULATES WATER
            OBSTRUCTION, ENCROACHMENTS, AND WETLANDS.



       *    PENNSYLVANIA SCENIC RIVERS ACT AND 25 PA CODE SECTION 269.50
            REQUIREMENTS FOR CONSTRUCTING A FACILITY WITHIN A PROTECTED
            RIVER CORRIDOR.

   ACTION SPECIFIC ARARS

       *    25 PA CODE SECTIONS 260 THROUGH 265, AND SECTION 270 REGULATES
            HAZARDOUS WASTE GENERATION, TRANSPORTATION, STORAGE AND TREATMENT

       *    25 PA CODE SECTIONS 75.21 THROUGH 75.38, REGULATES RESIDUAL
            WASTE GENERATION, TRANSPORTATION, STORAGE AND TREATMENT

       *    29 CFR PARTS 1910 AND 1926, OCCUPATIONAL HEALTH AND SAFETY ACT
            REQUIREMENTS ARE APPLICABLE TO ALL RESPONSE ACTIVITIES

   COST-EFFECTIVENESS

THE SELECTED REMEDY IS COST-EFFECTIVE BECAUSE IT HAS BEEN DETERMINED TO PROVIDE OVERALL EFFECTIVENESS
PROPORTIONAL TO ITS COSTS, THESE NET PRESENT WORTH VALUE BEING $10,100,000.  THE SELECTED REMEDY IS LESS  
COSTLY THAN ALTERNATIVE 3B AND PROVIDES A LEVEL OF PROTECTION OF HUMAN HEALTH COMPARABLE TO THAT PROVIDED BY
OTHER REMEDIES.

   UTILIZATION OF PERMANENT SOLUTIONS TO THE MAXIMUM EXTENT PRACTICABLE

EPA HAS DETERMINED THAT THE SELECTED REMEDY REPRESENTS THE MAXIMUM EXTENT TO WHICH PERMANENT TREATMENT
TECHNOLOGIES CAN BE UTILIZED IN A COST EFFECTIVE MANNER FOR THE TYSON'S SITE.  OF THOSE ALTERNATIVES THAT  
ARE PROTECTIVE OF HUMAN HEALTH AND THE ENVIRONMENT AND COMPLY WITH ARARS, THE EPA HAS DETERMINED THAT THE
SELECTED REMEDY PROVIDES THE BEST BALANCE IN TERMS OF SHORT-TERM EFFECTIVENESS; IMPLEMENTABILITY; COST;  
REDUCTION IN TOXICITY, MOBILITY, AND VOLUME; AND LONG-TERM EFFECTIVENESS.

THE SELECTED REMEDY DOES OFFER A HIGH DEGREE OF LONG TERM EFFECTIVENESS AND IT WILL SIGNIFICANTLY REDUCE THE
RISKS TO HUMAN HEALTH POSED BY THE CONTAMINATED GROUND WATER.  THE EXCESS HUMAN CANCER RISK AT THE NORTH BANK
OF THE SCHUYLKILL RIVER HAS BEEN ESTIMATED AT 2X10-2 WHICH IS ABOVE EPA'S RECOMMENDED UPPER BOUND OF 1X10-4
TO 1X10-6  DUE TO THE RELATIVE HIGH RISK ASSOCIATED WITH THE CONTAMINATED GROUND WATER, EPA HAS DETERMINED
THAT THE USE OF THE SELECTED REMEDY IS JUSTIFIABLE.  ALTHOUGH 3B OFFERS A COMPARABLE LEVEL OF PROTECTION OF
HUMAN HEALTH AND THE ENVIRONMENT, THE EPA HAS SELECTED ALTERNATIVE 3A, WHICH CAN BE  IMPLEMENTED RELATIVELY
QUICKLY; WILL HAVE LITTLE OR NO ADVERSE EFFECTS ON THE SURROUNDING COMMUNITY; AND WILL COST CONSIDERABLY LESS
THAN ALTERNATIVE 3B.

   PREFERENCE FOR TREATMENT

BY RECOVERING AND TREATING THE GROUND WATER WITH STEAM-STRIPPING PROCESS THE SELECTED REMEDY ADDRESSES ONE OF
THE PRINCIPAL THREATS POSED BY THE SITE THROUGH THE USE OF TREATMENT TECHNOLOGIES.  THEREFORE, THE  
STATUTORY PREFERENCE FOR REMEDIES THAT EMPLOY TREATMENT AS A PRINCIPAL ELEMENT IS SATISFIED.

   #DSC
   DOCUMENTATION OF SIGNIFICANT CHANGES

THE PREFERRED ALTERNATIVE ORIGINALLY PROPOSED IN THE PROPOSED PLAN IS ALSO THE PREFERRED ALTERNATIVE SELECTED
IN THE ROD.  THERE HAVE BEEN NO SIGNIFICANT CHANGES MADE TO THE SELECTED REMEDY IN THE TIME PERIOD BETWEEN
THE ISSUANCE OF THE PROPOSED PLAN ON JULY 23, 1990 AND THE SIGNING OF THE ROD APPROXIMATELY TEN WEEKS LATER.

IT SHOULD BE NOTED, HOWEVER THAT WHILE EPA HAS SELECTED THE BARBADOS ISLAND AS THE LOCATION OF THE RECOVERY
SYSTEM, A PUBLIC COMMENT SUBMITTED ON BEHALF OF CIBA-GEIGY CORPORATION (SEE THE RESPONSIVENESS   SUMMARY
ATTACHMENT TO THIS ROD) HAS SUGGESTED THAT ANOTHER LOCATION FOR PUMPING THE GROUNDWATER WOULD BE MORE
APPROPRIATE.  WHILE EPA DOES NOT HAVE SUFFICIENT DATA TO AGREE WITH THAT SUGGESTION IN ITS SELECTION OF THE
REMEDY, EPA IS AWARE THAT CIBA-GEIGY IS COLLECTING MORE DATA CONCERNING THAT ISSUE.  IF AS A RESULT OF THAT
DATA, EPA DECIDES TO LOCATE THE RECOVERY SYSTEM AT ANOTHER LOCATION, EPA WILL PUBLISH AN   EXPLANATION OF
SIGNIFICANT DIFFERENCES AT THAT TIME.

   #RS

                            RESPONSIVENESS SUMMARY



                   OPERABLE UNIT #3 - TYSON'S DISPOSAL SITE

   THIS COMMUNITY RELATIONS RESPONSIVENESS SUMMARY IS DIVIDED INTO THE FOLLOWING SECTIONS:

   SECTION I: OVERVIEW - A DISCUSSION OF EPA'S PREFERRED REMEDIAL
   ALTERNATIVE FOR OPERABLE UNIT #3 AT TYSON'S DISPOSAL SITE AND THE
   PUBLIC'S RESPONSE TO THIS ALTERNATIVE.

   SECTION II: BACKGROUND OF COMMUNITY INVOLVEMENT AND CONCERNS - A
   DISCUSSION OF THE HISTORY OF COMMUNITY INTEREST AND CONCERNS RAISED
   DURING REMEDIAL PLANNING ACTIVITIES AT TYSON'S DISPOSAL SITE.

   SECTION III: SUMMARY OF MAJOR COMMENTS RECEIVED DURING THE PUBLIC
   MEETING, PUBLIC COMMENT PERIOD AND AGENCY RESPONSES - A SUMMARY OF
   COMMENTS AND RESPONSES CATEGORIZED BY TOPIC.

   I. OVERVIEW

EPA'S PREFERRED ALTERNATIVE FOR OPERABLE UNIT #3 OF THE TYSON'S DISPOSAL SITE (THE SITE) IS ALTERNATIVE #3A,
GROUND WATER RECOVERY ON BARBADOS ISLAND, OUTLINED IN THE PROPOSED REMEDIAL ACTION PLAN. OPERABLE UNIT #3
ADDRESSES FURTHER REMEDIATION OF THE CONTAMINATED GROUND WATER WHICH HAS MIGRATED BENEATH, AND AS FAR AS, THE
NORTH BANK OF THE SCHUYLKILL RIVER.

THE PREFERRED ALTERNATIVE CALLS FOR THE EXPANSION OF THE GROUND WATER RECOVERY SYSTEM ON THE SOUTH SIDE OF
THE SCHUYLKILL RIVER FROM SEVEN WELLS TO THIRTEEN WELLS AND THE INSTALLATION OF RECOVERY WELLS ON  BARBADOS
ISLAND.  THIS ALTERNATIVE WOULD BE DESIGNED TO CAPTURE GROUND WATER AFFECTED BY SITE-RELATED COMPOUNDS
EMANATING FROM SOURCES ON THE SOUTH SIDE OF THE RIVER AND BENEATH BARBADOS ISLAND.  TREATMENT OF  GROUND
WATER RECOVERED FROM WELLS ON BARBADOS ISLAND WOULD REQUIRE PIPING THE RECOVERED GROUND WATER BENEATH THE
SCHUYLKILL RIVER TO THE EXISTING TREATMENT FACILITY ON THE SOUTH SIDE OF THE RIVER.  THE   EXISTING TREATMENT
FACILITY WOULD NEED TO BE UPGRADED TO ACCOMMODATE THE ADDITIONAL VOLUME.  THIS ALTERNATIVE WOULD ALSO INCLUDE
GROUND WATER AND SURFACE WATER MONITORING AND ANALYSIS TO ENSURE THE EFFECTIVENESS OF THE GROUND WATER
RECOVERY AND TREATMENT.  SAMPLING WILL BE PERFORMED FOR A PERIOD UP TO FIVE YEARS WITH A FORMAL REVIEW TAKING
PLACE AFTER FIVE YEARS.  IF, DURING THIS SAMPLING, ADDITIONAL CONTAMINATION IS DETECTED, THE RISK POSED BY
THAT CONTAMINATION WOULD BE DETERMINED AND THE APPROPRIATE ACTION TAKEN.

BASED ON CURRENTLY AVAILABLE INFORMATION, EPA ANTICIPATES THAT THIS ALTERNATIVE WILL BE PROTECTIVE OF HUMAN
HEALTH AND THE ENVIRONMENT. DURING THE PUBLIC COMMENT PERIOD, WRITTEN COMMENTS REGARDING THE SELECTION OF A
REMEDIAL ALTERNATIVE WERE RECEIVED BY EPA.  A PUBLIC MEETING WAS ALSO HELD ON  AUGUST 9, 1990.  GENERALLY,
THE RESIDENTS SEEMED TO BE IN AGREEMENT WITH THE PROPOSED PLAN.  FOUR RESIDENTS VOICED   THEIR QUESTIONS AND
CONCERNS TO EPA STAFF DURING THE MEETING.  THESE COMMENTS AND EPA'S ANSWERS WILL BE SUMMARIZED IN SECTION III
OF THIS REPORT.

   II. BACKGROUND OF COMMUNITY INVOLVEMENT AND CONCERNS

COMMUNITY INTEREST IN THE TYSON'S DISPOSAL SITE BEGAN IN 1983 WHEN EPA RECEIVED AN ANONYMOUS COMPLAINT FROM A
CITIZEN REGARDING ODORS EMANATING FROM THE SITE.  THIS COMPLAINT PROMPTED THE INITIAL INVESTIGATION OF THE
SITE.

SINCE 1983, EPA HAS CONDUCTED A SERIES OF REMEDIAL INVESTIGATIONS/FEASIBILITY STUDIES (RI/FS) ON THE SITE'S
OPERABLE UNITS AND HAS ISSUED RECORDS OF DECISION (RODS) FOR OPERABLE UNIT #1, THE ON-SITE AREA THAT
ENCOMPASSES THE LAGOONS, AND OPERABLE UNIT #2, WHICH CONSISTS OF CONTAMINATED GROUND WATER IN THE BEDROCK
AQUIFER UP TO THE SOUTH BANK OF THE SCHUYLKILL RIVER.

UPPER MERION TOWNSHIP OFFICIALS HAVE BEEN INVOLVED WITH ALL ASPECTS OF THE SITE, ALTHOUGH RESIDENTS LIVING
NEAR THE SITE HAVE BEEN MOSTLY INTERESTED IN THE FORMER LAGOON AREA OF THE SITE.  PUBLIC MEETINGS WERE   HELD
BEFORE THE FIRST ROD WAS ISSUED IN 1985 ANNOUNCING SOIL EXCAVATION AS THE SELECTED CLEANUP ALTERNATIVE FOR
THE ON-SITE AREA.  THERE WAS ALSO COMMUNITY INTEREST IN 1987 WHEN EPA REVISED THE ROD FOR OPERABLE UNIT #1 TO
INCLUDE VACUUM SOIL EXTRACTION AS THE PREFERRED ALTERNATIVE AS OPPOSED TO SOIL EXCAVATION.  A PUBLIC MEETING
WAS HELD AT THAT TIME AND A RESPONSIVENESS SUMMARY WAS WRITTEN TO ANSWER THE PUBLIC'S QUESTIONS AND CONCERNS.

THERE WAS NOT MUCH COMMUNITY INTEREST IN THE OFF-SITE AREAS, OPERABLE UNIT #2, WHEN EPA PLACED NEWSPAPER
ADVERTISEMENTS DESCRIBING THE CLEANUP ALTERNATIVES IN SEPTEMBER 1988.  NO COMMENTS WERE RECEIVED DURING THE
PUBLIC COMMENT PERIOD AND ALTHOUGH THE OPPORTUNITY FOR A PUBLIC MEETING WAS PROVIDED, THE COMMUNITY DID NOT



EXPRESS INTEREST IN HAVING A MEETING.  THE ALTERNATIVE SELECTED FOR THE CLEANUP OF OPERABLE UNIT #2 CALLED
FOR AIR AND STEAM STRIPPING OF CONTAMINATED GROUND WATER.  THE CLEANUP COMMENCED IN NOVEMBER 1988.

HOWEVER, SINCE THE CONSTRUCTION OF THE AIR STRIPPING TOWER (OPERABLE UNIT #2) LOCATED NEAR THE SITE ON THE
SOUTH SIDE OF THE RIVER, CONCERNS HAVE BEEN VOICED BY MEMBERS OF THE COMMUNITY WHO LIVE CLOSEST TO THE  
TOWER.  THESE RESIDENTS FEEL THAT THE HEIGHT OF THE TOWER IS UNSIGHTLY AND COULD REDUCE THE REAL ESTATE
VALUES OF THEIR PROPERTIES.  EPA STAFF HAVE MET WITH THE SPOKESPERSON FOR THIS GROUP AND HAVE AGREED TO
REVIEW THE SPECIFIC COMPLAINTS THAT HAVE BEEN MADE, REVIEW EPA'S PAST EFFORTS TO INVOLVE THE COMMUNITY AND
CONSIDER WHAT ACTION TO TAKE IN RESPONSE TO THE DISSATISFACTION.

A PUBLIC MEETING ON THE CLEANUP ALTERNATIVES SELECTED FOR OPERABLE UNIT #3 WAS HELD ON AUGUST 9, 1990. 
APPROXIMATELY TWENTY PEOPLE ATTENDED THE MEETING.

THE CONCERNS VOICED AT THE PUBLIC MEETING AND THE COMMENTS RECEIVED DURING THE PUBLIC COMMENT PERIOD ABOUT
EPA'S PREFERRED ALTERNATIVE, OTHER REMEDIAL ALTERNATIVE PREFERENCES AND EPA'S RESPONSES ARE DESCRIBED  
BELOW.

   III. SUMMARY OF MAJOR COMMENTS RECEIVED DURING TEE PUBLIC MEETING, OPEN
        PUBLIC COMMENT PERIOD AND AGENCY RESPONSES

   EPA'S PREFERRED ALTERNATIVE

   1. COMMENTS WERE MADE REGARDING THE VISUAL IMPACT OF THE PREFERRED REMEDIAL ALTERNATIVE #3A.  COULD THE    
AIR STRIPPING TOWER PERFORM THE SAME FUNCTION IF IT WERE LOCATED ON BARBADOS ISLAND AS OPPOSED TO THE      
SOUTH SIDE OF THE RIVER? IS THERE AN ALTERNATIVE CLEANUP TECHNOLOGY AVAILABLE THAT WOULD NOT REQUIRE     THE
40-FOOT AIR STRIPPING TOWER ALREADY IN PLACE?

EPA RESPONSE: THE IMPLEMENTATION OF THE PREFERRED ALTERNATIVE WILL NOT REQUIRE AN EXTENSION OF THE PRESENT
TOWER, HEIGHTENING OF THE TOWER OR THE INSTALLATION OF ANOTHER TOWER.  THE MODIFICATION TO THE PRESENT
TREATMENT FACILITY WILL INVOLVE INSTALLING SOME ADDITIONAL PUMPS ON BARBADOS ISLAND OR ON THE SOUTH SIDE OF
THE RIVER WHICH WILL NOT BE NOTICEABLE.

IT IS REASONABLE TO SAY THAT YES, THE TOWER COULD BE LOCATED ON BARBADOS ISLAND AND PERFORM THE SAME
FUNCTION.  HOWEVER, AT THIS TIME, EVERYTHING IS SITUATED ON THE SOUTH SIDE OF THE RIVER BECAUSE WHEN THE
TOWER WAS INSTALLED WE DID NOT KNOW WHAT WAS GOING ON BENEATH THE RIVER ON THE NORTH SIDE, AND IT WAS
IMPERATIVE THAT WE PREVENT ANY FURTHER DISCHARGE OF GROUND WATER TO THE RIVER.

THERE ARE OTHER TREATMENT TECHNOLOGIES FOR CONTAMINATED GROUND WATER. HOWEVER, AT THE TIME, EPA FELT THAT THE
AIR STRIPPING TOWER WAS THE BEST ALTERNATIVE FOR OPERABLE UNIT #2.

   2. A RESIDENT ASKED IF ANY GROUND WATER RECEPTORS OTHER THAN NORRISTOWN
   STATE HOSPITAL HAVE BEEN IDENTIFIED IN THE AREA?  AND HAVE ANY OTHER
   GROUND WATER RECEPTORS BEEN IDENTIFIED THAT MAY HAVE CONTAMINANTS
   ASSOCIATED WITH THE TYSON DISPOSAL SITE?

EPA RESPONSE: THERE WERE A FEW RESIDENTS ON THE SOUTH SIDE OF THE RIVER WHO STILL HAVE GROUND WATER WELLS. 
THOSE WELLS WERE SAMPLED AND FOUND TO BE CLEAN.  WE HAVE IDENTIFIED NUMEROUS WELLS ON THE NORRISTOWN SIDE, 
SOME OF WHICH WERE INSTALLED IN THE 1800S THAT DO NOT EXIST ANYMORE. NORRISTOWN STATE HOSPITAL AND A BAKERY,
WHO DENIED US ACCESS TO SAMPLE THE WELL, ARE THE ONLY TWO GROUND WATER RECEPTORS THAT HAVE BEEN   IDENTIFIED.

   3. DO YOU HAVE ANY IDEA BY WHAT MECHANISM THE CONTAMINATION FROM THE
   TYSON'S DISPOSAL SITE WOULD HAVE BEEN DRAWN IN THE NORTHEAST DIRECTION
   OF THE SITE UNDER AND ACROSS FROM THE RIVER?

EPA RESPONSE: WE BELIEVE THAT THE DNAPLS AND GROUND WATER ARE FOLLOWING THE FRACTURE SYSTEM IN THE BEDROCK
THAT GOES TO SEVERAL HUNDRED FEET BELOW THE SURFACE.  THERE WAS A STRONG GRADIENT ON THE SOUTH SIDE THAT  
DISCHARGED GROUND WATER TO THE RIVER AND THERE WAS SOME UNDER FLOW BENEATH THE RIVER WHICH CONTINUES TO
MIGRATE TOWARD THE NORTH.  THIS WAS DETERMINED DURING THE REMEDIAL INVESTIGATION. THE CONTAMINATION MAY HAVE
MOVED NATURALLY TOWARDS THE NORTH SIDE OF THE RIVER OR MAY HAVE BEEN INDUCED BY PUMPING CENTERS ON THE NORTH
SIDE OF THE RIVER.  WITHOUT ADDITIONAL WELLS IT CANNOT BE DEFINITIVELY STATED.

   4. IS THAT FLOW GOING TOWARD NORRISTOWN STATE HOSPITAL?



EPA RESPONSE: WE'RE NOT SURE.  WITHOUT WELLS PLACED FURTHER NORTH, WE CAN'T GET FLOW PATTERNS TO SEE EXACTLY
WHERE THE GROUND WATER IS FLOWING. WE'RE GOING TO PUT ADDITIONAL WELLS IN BETWEEN THE NORTH BANK   OF THE
RIVER AND NORRISTOWN STATE HOSPITAL TO SEE IF GROUND WATER IS CONTINUING TO MIGRATE NORTHWARD OR IF THERE IS
SOME SORT OF DIVIDE WHERE GROUND WATER WILL ACTUALLY MOVE TOWARD THE RIVER.  UNTIL WE INSTALL   THOSE
ADDITIONAL WELLS NORTH OF THE RIVER, WE CAN'T BE SURE WHERE THE HYDRAULIC GRADIENT IS.

   5. IN A FRACTURED ROCK SYSTEM, ISN'T IT POSSIBLE THAT WATER MIGHT FLOW
   FOR A DISTANCE IN ONE DIRECTION AND THEN, INTERCEPTING A FRACTURE, FLOW
   IN ANOTHER DIRECTION?

EPA RESPONSE: YES,  IF THERE ARE MAJOR STRUCTURAL FEATURES.  THE DEFINITION OF FLOW AND FRACTURE IS VERY
DIFFICULT.

   6. HAS THERE BEEN ANY ATTEMPT TO IDENTIFY ANY STRUCTURAL FEATURES THAT
   FLOW FROM THE SITE OR FROM AN EXTENSION OF THIS SITE THAT GOES IN
   ANOTHER DIRECTION?  AND, IS THERE ANY INTENTION TO LOOK IN ANY OTHER
   DIRECTION OTHER THAN NORTH FOR SUCH FRACTURE AND MIGRATION.

EPA RESPONSE: YES, A FRACTURE TRACE ANALYSIS WAS CONDUCTED IN 1987 AND WELLS WERE LOCATED AS BEST AS POSSIBLE
TO INTERCEPT THESE FRACTURES. ONE OF THE DIFFICULTIES WE'VE HAD WITH UNDERSTANDING WHAT IS HAPPENING WITH THE
GRADIENTS AND DIRECTIONS OF GROUND WATER FLOW NORTH OF THE RIVER IS THAT OUR WELLS ARE INSTALLED IN A LINE ON
THE NORTH BANK OF THE SCHUYLKILL RIVER.  THEREFORE, WE DON'T HAVE A THREE DIMENSIONAL PICTURE OF WHAT IS
HAPPENING.  IT IS HOPED THAT THIS NEXT ROUND OF WELL INSTALLATION WILL BE ABLE TO DEVELOP THAT INFORMATION.

   7. A COMMENT WAS ASKED IN REGARDS TO RISK ASSESSMENT.  THE RESIDENT
   ASKED FOR AN EXPLANATION OF HOW THE RISK ASSESSMENTS LISTED IN THE
   PROPOSED REMEDIAL PLAN IS DERIVED AND ON WHAT PARTICULAR CONTAMINANTS
   THEY ARE BASED?

EPA RESPONSE: THE RISKS AT THE TYSON'S DISPOSAL SITE ARE ALMOST ENTIRELY ATTRIBUTABLE TO
1,2,3-TRICHLOROPROPANE.  ALTHOUGH EPA HAS NO HIGH QUALITY DATA INDICATING THAT THIS COMPOUND IS A CARCINOGEN,
EPA HAS ASSUMED IT HAS A CARCINOGENIC POTENCY SIMILAR TO THAT OF ANALOGOUS CHLORINATED SOLVENTS.  EPA HAS
APPLIED THIS CARCINOGENIC POTENCY FACTOR TO AN ASSUMED RESIDENTIAL USE OF CONTAMINATED GROUNDWATER INVOLVING
INGESTION OF TWO LITERS PER DAY FOR A 70 YEAR LIFETIME.

   8. HAVE TESTS BEEN TAKEN ON AREAS THAT LIE SOUTH OF THE SITE? IF SO, HAS
   THERE BEEN ANY MIGRATION OF CONTAMINANTS TO THE SOUTH?

EPA RESPONSE: THE GROUND WATER FLOW DIRECTION IS TO THE NORTH ON THE SOUTH SIDE OF THE RIVER.  UPGRADIENT
WELLS (SOUTH OF THE SITE) DO NOT INDICATE SITE CONTAMINATION.

THE UPPER MERION TOWNSHIP ADVISORY COMMITTEE HAD SEVERAL COMMENTS AND QUESTIONS REGARDING THE ALTERNATIVES
DESCRIBED IN EPA'S PROPOSED REMEDIAL ACTION PLAN.  THE COMMITTEE FOUND ALTERNATIVE #1, NO ACTION, AND
ALTERNATIVE #2, EXTENSION OF INTERIM GROUND WATER RECOVERY SYSTEM UNACCEPTABLE.  ALSO, BEFORE ENDORSING
EITHER ALTERNATIVE #3A OR #3B, THE COMMITTEE WOULD LIKE ANSWERS TO THE FOLLOWING QUESTIONS:

   1. WHAT CAUTIONARY DESIGN AND OPERATION PROCEDURES HAVE BEEN CONSIDERED
   TO MINIMIZE THE POSSIBILITY OF A LEAK AND/OR RUPTURE OF THE PROPOSED
   PIPELINE UNDER THE SCHUYLKILL RIVER IN ASSOCIATION WITH ALTERNATIVE #3A,
   AND WHAT TYPE OF MONITORING WILL BE ASSOCIATED TO ENSURE THAT A LEAK HAS
   NOT OCCURRED?

EPA RESPONSE: DURING THE PIPELINE DESIGN PHASE, WE WILL LOOK AT LEAK WARNING SYSTEMS FOR THE PIPELINE THAT
WILL REACT IF A RUPTURE OR LEAK SHOULD OCCUR.

   2. WILL THE PIPE UNDER THE RIVER BE CONSTRUCTED OF DOUBLE PIPING, I.E.,
   A PIPE WITHIN A PIPE?

EPA RESPONSE: WE WILL ALSO LOOK INTO THE FEASIBILITY AND COST OF CONSTRUCTION FOR DOUBLE PIPE DURING THE
DESIGN PHASE.

   3. WILL THE GROUND WATER EXTRACTED FROM THE WELLS BE PUSHED THROUGH THE
   PIPELINE USING PUMPS ON BARBADOS ISLAND, THEREBY PUTTING THE TRANSMITTED



   FLUID UNDER POSITIVE PRESSURE, OR WILL ADDITIONAL PUMPS BE INSTALLED ON
   THE SOUTH SIDE OF THE RIVER TO PULL THE FLUID THROUGH THE PIPELINE,
   THEREBY PUTTING THE TRANSMITTED FLUID UNDER NEGATIVE PRESSURE?

EPA RESPONSE: THESE OPTIONS WILL BE CONSIDERED DURING THE DESIGN PHASE OF THE CLEANUP.

   4. HAVE THE COSTS OF PERMITTING A PIPELINE UNDER THE SCHUYLKILL RIVER
   BEEN INCLUDED IN THE PROJECTED ECONOMIC COST FOR ALTERNATIVE #3A?

EPA RESPONSE: YES, THE PERMIT COSTS WERE INCLUDED IN THE COST ANALYSIS.

   5. HAVE THE POTENTIAL ECONOMIC AND ENVIRONMENTAL COSTS ASSOCIATED WITH A
   POTENTIAL LEAK AND/OR RUPTURE OF THE PIPELINE BEEN TAKEN INTO
   CONSIDERATION IN THE DEVELOPMENT OF THE COST ESTIMATE? IN PARTICULAR, DO
   THE POTENTIAL ECONOMIC AND ENVIRONMENTAL COSTS OF A PIPELINE
   LEAK/RUPTURE NEGATE THE $3,400,000 DIFFERENCE IN PROJECTED COSTS BETWEEN
   ALTERNATIVE #3A AND #3B?

EPA RESPONSE: COSTS ASSOCIATED WITH LEAK AND/OR RUPTURE HAVE NOT BEEN DEVELOPED AT THIS TIME.  THIS ANALYSIS
CAN BE PERFORMED DURING THE DESIGN PHASE OF THE CLEANUP.

   6. IS THERE A SUBSTANTIAL DIFFERENCE IN THE ESTIMATED TIME TO FULLY
   ACTIVATE ALTERNATIVE #3A VERSUS ALTERNATIVE #3B?  IF SO, WHAT ARE THESE
   PROJECTED TIMES?  WAS ESTIMATED TIME TO FULLY ACTIVATE TREATMENT
   CONSIDERED IN EPA'S RECOMMENDATION OF ALTERNATIVE 3A?

EPA RESPONSE: NO, THERE IS NOT A SUBSTANTIAL TIME DIFFERENCE INVOLVED. BOTH OF THE ALTERNATIVES WILL TAKE AT
LEAST TWO YEARS TO FULLY ACTIVATE.

   7. THERE IS EVIDENCE INDICATING THAT POLLUTANTS HAVE SPREAD NORTHWARD,
   BEYOND BARBADOS ISLAND.  WAS THE POSSIBILITY THAT ADDITIONAL GROUND
   WATER TREATMENT ON THE NORTH SIDE OF THE RIVER COULD EVENTUALLY BE
   NECESSARY TAKEN INTO CONSIDERATION IN EPA'S RECOMMENDATION OF
   ALTERNATIVE #3A?  IF SO, WHAT WAS THE NATURE OF THIS ANALYSIS?

EPA RESPONSE: EPA IS INTERESTED IN LONG-TERM CONTROL OF THE DISSOLVED PLUME ASSOCIATED WITH THE DNAPL SOURCE
UNDER BARBADOS ISLAND.  GROUND WATER PUMPING AND TREATMENT ON THE NORTH SIDE OF THE RIVER MAY AUGMENT OR
REPLACE PUMPING ON BARBADOS ISLAND AS LONG AS SUFFICIENT HYDRAULIC CONTROL CAN BE MAINTAINED OVER THE
CONTAMINANT PLUME. ONCE THE ADDITIONAL INVESTIGATIONS ON THE NORTH SIDE OF THE RIVER HAVE BEEN   COMPLETED,
ANY NECESSARY CHANGES IN THE LOCATION OF PUMPING WELLS CAN BE MADE AT THAT TIME.

   REMEDIAL ALTERNATIVE PREFERENCE

SEVERAL COMMENTS WERE RECEIVED STATING A PREFERENCE FOR ALTERNATIVE #2, EXTENSION OF INTERIM GROUND WATER
RECOVERY SYSTEM AS OPPOSED TO EPA'S PREFERRED ALTERNATIVE #3A, GROUND WATER RECOVERY ON BARBADOS ISLAND.  
THESE COMMENTS DEAL WITH BOTH POLICY AND TECHNICAL ISSUES AND ARE SUMMARIZED BELOW:

   1. COMMENTS WERE RECEIVED STATING THAT EPA'S SELECTION OF THE PREFERRED
   ALTERNATIVE FOR OPERABLE UNIT #3 IS CONTRARY TO THE NATIONAL CONTINGENCY
   PLAN (NCP) BECAUSE IT DOES NOT UTILIZE CONTAINMENT AND IS INCONSISTENT
   WITH OR PRECLUDES IMPLEMENTATION OF THE EXPECTED FINAL REMEDY.

EPA RESPONSE: IT APPEARS THAT THE OBJECTIVES OF THE SELECTED REMEDY TO PUMP AND TREAT GROUND WATER AT
BARBADOS ISLAND MAY NOT BE FULLY UNDERSTOOD.  THE REMEDIAL INVESTIGATION/FEASIBILITY STUDY DOCUMENTED  
GROUND WATER CONTAMINATION IN THE DEEP PORTION OF THE BEDROCK AQUIFER WHICH IS CURRENTLY USED AS A POTABLE
WATER SUPPLY SOURCE.  EPA, IN ACCORDANCE WITH THE NCP, INTENDS TO RESTORE THE AQUIFER TO ITS BENEFICIAL USES
WHERE TECHNICALLY FEASIBLE AND UTILIZE CONTAINMENT IN THOSE AREAS WHERE RESTORATION IS NOT APPROPRIATE.

THE NOTION OF CONTAINMENT IS THE ISSUE MOST CENTRAL TO THE REMEDY SELECTED BY EPA.  THE REMEDIAL
INVESTIGATION REPORTED THAT DNAPLS EXIST UNDER BARBADOS ISLAND AND THAT SUBSTANTIAL QUANTITIES OF THE DNAPL
CONSTITUENTS ARE PRESENT AS DISSOLVED CONTAMINANTS IN THE GROUND WATER UNDER THE ISLAND AND ON THE NORTH
BANKS OF THE SCHUYLKILL RIVER. PRESENT UNDERSTANDING OF DNAPL EXISTENCE INDICATES THAT THE DNAPL MAY BE
PRESENT IN POOLS, OR AS COATINGS ON FRACTURES AND PORE SPACE AND WILL CONTINUE TO ACT AS A SOURCE FOR



DISSOLVED CONTAMINANTS WHICH MAY THEN MOVE WITH GROUND WATER FLOW.  IT IS CLEAR THAT THE DNAPL RESIDING IN
THE AQUIFER MAY ACT AS A SOURCE FOR MANY, MANY YEARS AND RESTORATION OF THAT PORTION OF THE AQUIFER IS MOST
PROBABLY UNATTAINABLE.

HOWEVER, MANAGEMENT OF THE DISSOLVED PLUME CAN BE ACCOMPLISHED SO THAT FURTHER SPREADING IS MITIGATED AND
AREAS OF THE AQUIFER WHICH MAY BE ACTUALLY OR POTENTIALLY DOWN GRADIENT OF THE DNAPL SOURCE ARE PROTECTED. 
TO BEST MANAGE AND CONFINE THE PLUME IN THE AQUIFER, EPA CHOSE A PUMPING LOCATION AS CLOSE AS POSSIBLE TO THE
CONTINUAL SOURCE AREA.  NEITHER THE HYDRAULICS NOR THE LIMIT OF CONTAMINATION ON THE NORTH SIDE OF THE RIVER
HAVE BEEN ADEQUATELY DEFINED.  IT IS NOT KNOWN IF A NATURAL GRADIENT OR ONE ARTIFICIALLY INDUCED HAS DRAWN
CONTAMINATION TO THE NORTH SIDE OF THE RIVER.  HOWEVER, AS LONG AS DNAPLS EXIST UNDER BARBADOS ISLAND AND ARE
NOT PRESENT UNDER THE NORTH SIDE OF THE RIVER (AS REPORTED IN THE RI/FS DOCUMENT), A PLUME OF DISSOLVED
CONTAMINATION, WHICH MAY MOVE NATURALLY OR COULD POTENTIALLY MOVE UNDER PUMPING CONDITIONS, EXISTS IN THE
AQUIFER.  TO ADEQUATELY CONTROL THIS `PLUME OF DISSOLVED CONTAMINANTS, EPA BELIEVES PUMPING AND TREATING IS
BEST MANAGED CLOSEST TO ITS SOURCE AREA AT BARBADOS ISLAND.  THIS ACTION CAN THEREBY PREVENT THE PLUME'S
FURTHER MIGRATION, REDUCE RISK AT LOCATIONS WHERE THE PLUME CURRENTLY EXISTS AND RESTORE AND MAINTAIN AS MUCH
OF THE AQUIFER AS POSSIBLE TO USEABLE CONDITIONS.

   2. A COMMENT QUESTIONED WHETHER PUMPING ON BARBADOS ISLAND WILL PROVIDE
   FURTHER MEASURES OF PROTECTION FOR THE RIVER WATER.

EPA RESPONSE: REFER TO THE RESPONSE GIVEN TO QUESTION #1 ABOVE.

   3. A COMMENT WAS RECEIVED WHICH STATED THAT THERE ARE NO HEALTH BASED
   RISKS OR ENVIRONMENTAL REASONS FOR TAKING ANY FURTHER ACTION TO ADDRESS
   THE IMPACT OF GROUND WATER DISCHARGE INTO THE RIVER.

EPA RESPONSE: ONE OF EPA'S PRIMARY OBJECTIVES IS TO CONTAIN THE CONTAMINANT PLUME IN THE AQUIFER.  AT THIS
TIME, THE EXTENT OF THAT PLUME IS STILL NOT ENTIRELY KNOWN.  THAT BEING THE CASE, POTENTIAL DISCHARGES TO THE
RIVER FROM THE AQUIFER THAT WE HAVE NOT YET DISCOVERED MAY RAISE THESE HEALTH BASED RISKS AND ENVIRONMENTAL
CONCERNS.

   4. SEVERAL COMMENTS WERE MADE STATING THAT THE PRESENCE OF DNAPLS IN THE
   BEDROCK AQUIFER PRECLUDES RESTORATION OF THE AQUIFER AS A GOAL THAT CAN
   BE ACCOMPLISHED IN THE FORESEEABLE FUTURE.

EPA RESPONSE: AS STATED IN RESPONSE TO QUESTION #1, THE GOAL OF THIS SELECTED ALTERNATIVE IS TO MANAGE THE
DISSOLVED PLUME ASSOCIATED WITH THE DNAPL CONTAMINATION.  IT IS CLEAR THAT THE PRESENCE OF DNAPLS IN THE  
AQUIFER MAY ACT AS A SOURCE OF CONTAMINATION FOR A VERY LONG TIME AND THAT RESTORATION OF THAT PART OF THE
AQUIFER IS MOST PROBABLY UNATTAINABLE.

   5. A COMMENT WAS RECEIVED WHICH STATED THAT THE SELECTED ALTERNATIVE IS
   UNNECESSARY BECAUSE THE RECOVERY WELL SYSTEM ON THE SOUTH SIDE OF THE
   RIVER HAS BLOCKED THE FLOW OF CONTAMINATED WATER TO THE RIVER AND THERE
   ARE NO PRESENT USES OF THE GROUND WATER ON BARBADOS ISLAND OR ON THE
   NORTH SIDE OF THE RIVER.

EPA RESPONSE: THIS STATEMENT IS INCORRECT.  WHILE THE "SOUTH SIDE" RECOVERY WELL SYSTEM BLOCKS FLOW FROM THE
"SOUTH SIDE", THERE IS CONTAMINATED GROUND WATER THAT HAS ALREADY MIGRATED BEYOND THAT POINT IN A NORTHERLY
DIRECTION UNDER THE RIVER.  NORRISTOWN STATE HOSPITAL LOCATED ON THE NORTH SIDE OF THE RIVER IS A GROUND
WATER RECEPTOR.

   6. A COMMENT WAS RECEIVED STATING THAT THE INSTALLATION OF GROUND WATER
   RECOVERY WELLS ON BARBADOS ISLAND PRIOR TO OBTAINING A MORE COMPLETE
   UNDERSTANDING OF THE DYNAMICS OF GROUND WATER FLOW AND ITS IMPACT ON THE
   PRESENCE OF SITE-RELATED COMPOUNDS BENEATH THE ISLAND AND ON THE NORTH
   SIDE OF THE RIVER WOULD BE PREMATURE AND MAY IMPACT THE OVERALL
   EFFECTIVENESS OF AN ULTIMATE GROUND WATER REMEDY.  IT WAS STATED THAT
   DISTURBING THE BEDROCK AQUIFER SYSTEM BY PUMPING ON BARBADOS ISLAND
   COULD PREVENT US FROM EVER UNDERSTANDING THE MECHANISMS RESPONSIBLE FOR
   THE PRESENCE OF SITE-RELATED COMPOUNDS NORTH OF THE RIVER.

EPA RESPONSE: EPA BELIEVES THAT CONTAINMENT REMEDIES CAN BEST BE MANAGED BY LOCATING THEM CLOSEST TO THE
SOURCE AREA; HOWEVER, IF CIBA GEIGY AND THEIR TECHNICAL SUPPORT STAFF CAN PROVE THAT SUFFICIENT HYDRAULIC  



CONTROL OF THE CONTAMINANT PLUME CAN BE MAINTAINED WITHOUT PUMPING ON BARBADOS ISLAND, THEN THE PUMPING WELLS
CAN BE RELOCATED DURING THE DESIGN PHASE OF THE REMEDIAL ACTION.

FURTHERMORE, IF NEW INFORMATION CAN BE PROVIDED SHOWING THAT PUMPING ON BARBADOS ISLAND WOULD BE DETRIMENTAL
TO OUR OBJECTIVES STATED ABOVE, THE PUMPING.  WELLS COULD THEN ALSO BE RELOCATED DURING THE DESIGN PHASE OF
THE REMEDIAL ACTION.  THESE CONSIDERATIONS HAVE BEEN INCLUDED IN THE REMEDY SELECTION IN THE RECORD OF
DECISION.

AS A FINAL POINT, THE SELECTED PREFERRED ALTERNATIVE WAS INITIALLY PRESENTED AND SUPPORTED IN THE FEASIBILITY
STUDY PROVIDED TO EPA BY CIBA GEIGY.

   7. A COMMENT WAS MADE QUESTIONING WHETHER PUMPING GROUND WATER FROM THE
   FULL RECOVERY SYSTEM ON THE SOUTH SIDE OF THE RIVER AND/OR WHETHER
   PUMPING GROUND WATER FROM WELLS ON BARBADOS ISLAND WILL HAVE AN IMPACT
   ON THE PRESENCE OF SITE-RELATED COMPOUNDS ON THE ISLAND AND NORTH OF THE RIVER.

EPA RESPONSE: AS DR. CHERRY STATES IN HIS COMMENTS TO EPA, "THE LACK OF HYDRAULIC RESPONSE IN PIEZOMETERS ON
BARBADOS ISLAND AND ON THE NORTH SIDE OF THE RIVER DUE TO THE SHUTDOWN OF THE INTERIM GROUND WATER   RECOVERY
SYSTEM ON THE SOUTH SIDE OF THE RIVER SUGGESTS POOR HYDRAULIC CONNECTION BENEATH THE RIVER."

   8. A COMMENT WAS RECEIVED STATING THAT GROUND WATER PUMPING REMEDIES
   SHOULD BE CURRENTLY FOCUSED ON REDUCING THE POTENTIAL EFFECTS ON
   EXISTING IDENTIFIED RECEPTORS AND THEN ON PROTECTION OF FUTURE POSSIBLE
   RECEPTORS BECAUSE WE HAVE BEEN UNABLE TO IDENTIFY ANY GROUND WATER USERS
   NORTH OF THE SCHUYLKILL RIVER EXCEPT FOR THE NORRISTOWN STATE HOSPITAL.

EPA RESPONSE: THIS APPROACH IS INCONSISTENT WITH EPA'S POLICY AND THE REQUIREMENTS UNDER THE SUPERFUND
AMENDMENTS AND REAUTHORIZATION ACT (SARA) THAT STATE THE CLEANUP GOAL IS TO RESTORE THE AQUIFER TO ITS  
CURRENT AND FUTURE POTENTIAL BENEFICIAL USES.

   9. ONE REVIEWER PROVIDED HYPOTHETICAL SCENARIOS OF FLOW ON THE NORTH
   SIDE OF THE RIVER EITHER TOWARDS THE RIVER OR AWAY FROM THE RIVER AND
   INDICATED THAT THE SELECTED REMEDY IS NOT APPROPRIATE FOR EITHER
   SCENARIO.  THE REVIEW ALSO STATED THAT UNDER FLOW CONDITIONS TOWARD THE
   RIVER, NO FURTHER REMEDIAL ACTION MAY BE NECESSARY.

EPA RESPONSE: SINCE THESE SCENARIOS ARE MERELY SPECULATIVE AND ADDITIONAL INFORMATION WILL BE GAINED DURING
THE INVESTIGATIONS ON THE NORTH SIDE OF THE RIVER, IT IS NOT FEASIBLE AT THIS TIME TO MAKE ANY   CONCLUSIONS
REGARDING THE USE OF INSTITUTIONAL CONTROLS OR PUMPING SOLELY ON THE NORTH SIDE OF THE RIVER.

   10. CONCERNS HAVE BEEN RAISED THAT PUMPING NEAR THE DNAPL PREVIOUSLY
   IDENTIFIED UNDER BARBADOS ISLAND MIGHT DESTABILIZE THE DNAPL
   CONTAMINATION IN SUCH A WAY AS TO CAUSE CONTAMINATION OF THE SCHUYLKILL RIVER.

EPA RESPONSE: THIS IS A CURIOUS CONCERN BECAUSE CIBA GEIGY IS CURRENTLY PUMPING AND PLANNING TO INCREASE
PUMPING ON THE SOUTH SIDE OF THE RIVER WHERE THE PRESENCE OF DNAPLS HAVE BEEN CONFIRMED.  HOWEVER, THE
REVIEWER HAS REFERENCED A DOCUMENT, PREPARED FOR THE REVIEWER, THAT DESCRIBES THE MECHANISMS OF DNAPL
DESTABILIZATION WHICH HAS NOT YET BEEN MADE AVAILABLE TO EPA.  ONCE THIS DOCUMENT HAS BEEN PUBLISHED ANY
RELEVANT IMPLICATIONS FOR THE TYSON'S DISPOSAL SITE WILL BE EVALUATED AT  THAT TIME.



   #TA
                                    TABLE 2

                                 TYSON'S SITE

                       ACCEPTABLE LEVELS IN GROUND WATER

                                                    CHRONIC WATER
            COMPOUND  EXPOSURE, MG/L ORAL

            ANILINE                                 6/1E-03
            ANTHRACENE                              7.00E + 00
            BENZENE                                 2.20E - 04
            BENZOIC ACID                            7.00E - 01
            BIS(2-ETHYLHEXYL)PHTHALATE              2.5E-03
            2-BUTANONE                              1.80E + 00
            CHLOROBENZENE                           6.00E - 02
            2-CHLORONAPHTHALENE                     1.10E - 01
            2-CHLOROPHENOL                          1.00E - 01
            CHRYSENE                                1.50E - 06
            CYCLOHEPTATRIENE                        2.00E - 02
            CYCLOHEXANONE                           2.30E - 01
            DI-N-BUTYL PHTHALATE                    3.50E - 00
            DI-OCTYL PHTHALATE                      6.30E - 01
            DICHLOROBENZENES                        * * * *
            2,4-DIMETHYLPHENOL                      2.80E - 01
            N,N-DIMETHYL-L,3-PROPANEDIAMINE         6.50E - 01
            DODECANE                                3.90E + 00
            ETHYLBENZENE                            6.80E - 01
            1-ETHYL-2-METHYLBENZENE                 1.20E - 01
            FLUORANTHENE                            2,10E - 01
            HEXADECANE                              2.20E + 01
            HEXADECANOIC ACID                       2.00E - 02
            METHYLENECHLORIDE                       1.60E - 03
            2-METHYLNAPHTHALENE                     5.30E - O1
            2-METHYLPHENOL/4-METHYL PHENOL          1.80E + 00
            4-METHYL-2-PENTANONE                    1.80E + 00
            N-NITROSODIPHENYLAMINE                  7.10E - 03
            NAPHTHALENE                             1.4E-01
            NITROBENZENE                            1.80E - 02
            1,1-OXYBIS-(2-ETHOXYETHANE)             8.50E - 01
            PHENANTHRENE                            2.50E - 01
            PHENOL                                  1.4E+00
            PYRENE                                  3.8E-05
            TERTRACHLOROETHENE                      2.30E - 04
            TETRAMETHYLUREA                         7.60E - 01
            TOLUENE                                 2.00E + 00
            1.2,4-TRICHLOROBENZENE                  2.30E - 01
            1,3,5-TRICHLOROBENZENE                  2.30E - 01
            TRICHLOROETHENE                         1.10E - 03
            1,2,3-TRICHLOROPROPANE                  3.50E - 04
            TRIDECANE                               4.10E - 01
            UNDECANE                                1.80E - 01
            O-XYLENE                                1.20E - 01

            *  1,2 DICHLOROBENZENE 3.1E+00
            *  1,3 DICHLOROBENZENE 3.1E+00
            *  1,4 DICHLOROBENZENE 1.


